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QUALITY CONTROL PLAN

PROJECT: Upper Mississippi River System--Environmental Management Program
(UMRS-EMP), Schenimann Chute Side Channel Project

LOCATION: Schenimann Chute is located along the right descending bank of the
Mississippi River, from approximately river mile 75.2 to river mile 62.3. It lies 5 miles
north of Cape Girardeau, Missouri, in Cape Girardeau County.

PRODUCT: Planning and Design Analysis (PDA) Report

APPLICABILITY: A PDA is atype of Corps documentation for which a Quality
Control Plan (QCP) is typically prepared.

PURPOSE: This Quality Control Plan (QCP) is being prepared to identify the
management practices and business procedures that are to be followed to insure that a
quality product is produced on schedule and within budget that meets the requirements of
the client.

1. Report Objective: To prepare a PDA report in sponsorship with the Missouri
Department of Conservation under the authority of Section 1103 of the Water Resources
Development Act of 1986 (as amended) and in accordance with Corps guidelines. The
report will (1) determine if the water resource problem(s) warrant Federal participation,
(2) further define the Federal interest based on a preliminary appraisal consistent with
Army policies, costs, benefits, and environmental impacts of identified potential project
alternatives, (3) assess the level of interest and support from non-Federal entities in the
identified potential solutions, (4) prepare planning documentation and Plans and
Specifications, and (5) prepare a Memorandum of Agreement (MOA) accompanied by a
Project Management Plan (PMP).

2. Project Description: There is approximately 273 acres of aquatic area within the
chute. The chute is one of 23 side channels that remain along the 202 miles of open river
between St. Louis, Missouri and Cairo, Illinois, at the mouth of the Ohio River.
Schenimann Chute has been degraded by the accumulation of sediment and, without
action, will become part of the adjacent land, thus eliminating an important habitat
component of the open river ecosystem. The project includes notching of existing stone
dikes, construction of stub dikes and/or hard points, placing of revetment and dredging
sand at the lower end of the chute to improve connectivity with the river. Construction
would occur in three phases: notching of dikes; placement of rock; and dredging of the
lower end of the channel. The Missouri Department of Conservation (MDOC) provided a
letter on 2 April 1999 expressing its sponsorship interest.

3. Reference Documents: References to be utilized during the preparation of the PDA
include EC 1105-2-214, "Planning - Project Modifications for Improvement of the
Environment and Aquatic Ecosystem Restoration", dated 30 November 1997; ER 1105-
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2-100, "Guidance for Conducting Civil Works Planning Studies"; ER 1110-2-1150,
"Engineering and Design for Civil Works Projects". To the extent possible, the
Schenimann Chute Project has attempted to also comply with the District’s new
guidelines for the Product Delivery Team Business Process (PDTBP).

4. Study Team:

NAME OFFICE SYMBOL FUNCTION

Mike Thompson CEMVS-PM-N Project Management

Dave Kelly CEMVS-PM-F Economics

Eric Laux CEMVS-PM-E Environmental Compliance,
Endangered Species,
Habitat Quantification

Gary Lee CEMVS-ED-DC Engineering Coordinator

Dave Gordon CEMVS-ED-HPR | River Engineering Unit

Leonard Hopkins CEMVS-ED-HP Potamology Section

Steele Beller CEMVS-RE-A Real Estate Acquisition Branch

Mike Ricketts CEMVS-CO-F Regulatory

Dan Erickson CEMVS-CO-N Riverlands Project

DaWayne Sanders | CEMVS-ED-C Cost Estimates

Jim Lynch CEMVS-CO-TO Natural Resources Mgmt

Dave Gates CEMVS-PM-F Plan Formulation Advisor, Report
Consolidation

4. Reviews/Coordination:

a. Internal Product Review: Technical elements are responsible for producing
quality services and/or products. Technical adequacy and quality shall be obtained
through periodic internal review and shall be documented through certification of study
team checklists by the Branch/Division chiefs responsible for product preparation.

b. Independent Technical Review (ITR): An ITR shall be performed by the St.
Louis District. The expertise and technical backgrounds of the ITR team members shall
qualify them to provide a comprehensive technical review of the product. The review
shall be ongoing through product development, rather than a cumulative review
performed at the end of the investigation. All comments resulting from the ITR shall be
recorded and resolved prior to forwarding the Planning and Design Analysis (PDA) to
higher authority and local interests. The ITR documentation shall be submitted along
with the completed PDA to the Mississippi Valley Division (CEMVD). Review Team
members include:




NAME OFFICE SYMBOL FUNCTION
Tamara Atchley CEMVS-PM-F Project Management
Rayford Wilbanks CEMVD Economics
T. Miller CEMVS-PM-EA Environmental Compliance,
Endangered Species,
Habitat Quantification
Mike Rector CEMVS-ED-DC | Engineering Coordinator
Robert Davinroy CEMVS-ED-HPR | River Engineering, Potamology
Sharon Wolf CEMVS-RE-A Real Estate Acquisition Branch
Danny McClendon CEMVS-CO-F Regulatory
Stan Ebersohl CEMVS-CO-N Riverlands Project
CEMVS-ED-C Cost Estimates
Lynn Neher CEMVS-CO-TO | Natural Resources Mgmt

Michelle Brown CEMVS-PM-F Planning & Project Development

c. Quality Control/Policy Review: CEMVD is responsible for overseeing the quality
control process relating to the development of decision and implementation documents.
In its quality assurance role, CEMVD assures that its subordinate districts have the
mechanisms/procedures in place to produce quality products that comply with established
criteria, methods, policies, laws and procedures; and apply competent technical resources
in execution and review. CEMVD shall facilitate and/or assist in the resolution of policy
and technical issues.

d. Site Visits: Study team members and reviewers shall conduct site visits as needed.
Site visits shall be coordinated with the project manager and local entities.

e. Communication: Study team members and reviewers are responsible for reading all
written documents relating to the project. Regularly scheduled meetings shall be held
throughout the study to be used as a formum for discussing issues related to product
quality. Team members, managers, and reviewers are responsible for communicating
issues, concerns and problems as soon as they are recognized, so that appropriate
solutions can be developed in a timely manner. Documentation of formal and informal
meetings, CC:Mail, E-Mail, and in-progress technical and/or policy reviews shall be
maintained and be available for reference.

5. Schedule: A determination of Federal interest was submitted to CEMVD in April
1999 via the District’s submission of the PRP. The PRP was approved by CEMVD on
4 April 2003. The final PDA will be completed by November 03.




6. Cost Estimate:

WORK PHASE COST
Preparation of PRP $5,000 (Actual)
Preparation of PDA $ 230,700 (Estimate)
Subtotal $ 235,700
Project Implementation $2,532,700 (Estimate)
Subtotal $2,532,700

Total Project Cost $2,768,400 (Estimate)

7. Milestones and Review Schedule: See attached tables for PDA and implementation
phases.

TASK COMPLETION DATE

PLANNING AND DESIGN ANALYSIS PHASE

Study Initiation (PRP) May 99
Study Initiation (PDA) Sep 00
Plan Formulation/Functional Engineering Analysis May 01 —- Nov 02
Start of Design Work:

90% In-Progress Review Nov 03
VE Review Dec 02
Pre-Draft PDA/EA Preparation April 03
Pre-Draft PDA/EA TTR Feb 03
Draft PDA/EA Preparation August 03
Agencies/Public Review July 03
Final PDA/EA Preparation Sept 03
Final PDA/EA Nov 03




PROJECT IMPLEMENTATION PHASE COMPLETION DATE
To Specs TBD

BCOE TBD

Lessons Learned June 05
Product and Process Evaluation Aug 05
Design Documentation Completed Dec 05

TBD = Specific dates will be identified in Detailed Scope of Work and reflected
in the product schedule.




8. Plan Coordination:

Submitted by:

Concurred by:

Concurred by:

Mike Thompson
Project Team Leader
CEMVS-PM-N

\\ /j

Tamara AtC
Indepegde ical Review Team Leader
CEMVS-PM-F

Dave Busse
Acting Chief, Project Management
CEMVS-PM-N
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TECHNICAL REVIEW

INTRODUCTION.

This section summarizes the results of the District’s review of the Pre-draft PDA/EA
document. This review was conducted in accordance with the QCP described in Section
1. This preliminary review was guided by and documented with a QCP checklist
developed specifically for habitat restoration projects. The technical review included a
verification of: (1) assumptions, (2) methods, procedures, & material used in analyses
based on level, (3) alternatives evaluated are reasonable, (4) appropriateness of data
used and level of data obtained, (5) reasonableness of results, and (6) that the products
meet customer needs, and are consistent with law and existing policy.

PRE-DRAFT PDA/EA REVIEW RESULTS.

During the Pre-draft PDA/EA comments were minor in nature. The major comment
focused on the selection of Alternative 7 versus Alternative 5. Alternative 5 was the most
cost effective alternative.

Several tables are provided, Table 1 is a composite QCP checklist and review
summary for the project, Table 2 provides an ITR Certification Checklist to be signed at
the time of report finalization, and Table 3 concludes with the Deputy District Engineer’s
Certification of Independent Technical Review.
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TABLE 1. QUALITY CONTROL PROCEDURE CHECKLIST FOR PDA/EA

ITEM YES/NO COMMENTS
(COMPOSITE)
GENERAL Authority Does the study conform YES
: to the cited study
authority?
Scope of Have all the problems YES
Investigation been adequately
addressed (including
significant resources,
foreseeable future
needs, and implications
outside the study area)?
Objective of Are planning objectives YES
Investigation clearly stated?
Risk-Based
Analysis
Chart of
Accounts
Project Cost Is the apportionment of YES
Sharing costs to local interests
in conformance with
present policy and
evaluation procedure?
Has a project letter of YES Draft Letter of Intent
intent been received? for Public Notice
Coordination Was there adequate YES
coordination with State,
local, and Federal
agencies, and were their
views considered?
Has coordination YES

conformed with law,
executive orders, and
agreements between
agencies; if not, has the
departure been
satisfactorily
explained?
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Have the proper
preservation,
conservation,
historical, and
scientific interests
been consulted, and
their views given
adequate
consideration?

Public
Involvement

Was adequate public
involvement
conducted during the
planning process to
fully inform interested
parties and to ascertain
their views?

Underway, public
meeting in Cape
Girardeau, MO, 1 July
03.

Has coordination
conformed with law,
executive orders, and
agreements between
agencies; if not, has
the departure been
satisfactorily
explained?

YES

Has the process been
documented, and a
discussion of the
process prepared?

YES

Policy Aspects

Does the proposed

| project conform with

applicable policies?

Has consideration
been given to current
Administration
policies and decisions?

10.

Legal/Instituti
onal

Does the draft PCA
reflect the current
Corps model?

NO

No PCA is required,
100% Federal Funding.

Has the sponsor or
their counsel reviewed
and agreed to the
PCA?

N/A

Has certification of
legal review of the
PCA been obtained?

N/A

Has the sponsor
demonstrated that it
possesses (or
submitted a plan to
obtain) all authorities
necessary to
implement its
responsibilities under
the PCA?

N/A

Has a certification of
legal review of the

Draft from OC at draft
PDA
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report been obtained?

PLAN
FORMULAT
ION

Scoping

Have reasonable
alternatives been
adequately addressed?

YES

Has recent guidance
been incorporated in
the study?

Existing
Conditions/Pla
n
Development

Have the assumptions
and rationale for the
without-project
conditions been stated
and are they
reasonable?

YES

Alternatives
Screening

Have the effects of the
selected and
alternative plans been
evaluated?

YES

Has acquisition of
necessary land for the
project elements been
adequately
considered?

N/A

Has a reasonable
justification been
provided for
eliminating
alternatives?

YES

Plan Selection

Are the reasons for the
selection of the major
elements of the
recommended plan
sound and adequate?

YES

Is the selected plan
consistent with any
applicable
comprehensive plans
for the area?

Report Review

Does the report format
follow the most recent
guidance?

YES

Have all major
technical review issues
and resolutions been
documented?

Is the technical review
certification signature
page included?

Will be completed
following the Public
Notice and Public Mtg.

ECONOMIC
AND
SOCIAL
ANALYSIS

General

Are the assumptions
regarding future
alternative conditions
clearly stated,
justified, and
reasonable?

Have methodologies
(BCR for 14’ and

N/A
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205, and ICA for
206’ and 1135%) and
assumptions been
explained in sufficient
detail?

Is the without-project
condition reasonable
and does it actually
reflect how non-
Federal interests will
act if the resource
under study is not
developed?

Have any departures
from the NED or most
cost-effective ICA
plan been adequately
discussed?

The recommended
alternative is the second
most cost-effective
plan.

Flood Control
Studies (only)

Has an inventory of
structures within the
flood zone been
conducted and a
database of those with
potential for flood-
damage been
completed?

N/A

Have depth-damage
functions been
established?

N/A

Have equivalent
annual damages been
calculated?

N/A

Financial
Analysis

Has the local sponsor
provided a financing
plan and has a
Commander’s
Assessment been
prepared?

N/A

Does the report
indicate the sponsor’s
ability to finance its
share of the project
cost and to carry out
project
implementation,
operation,
maintenance, and
repair/rehabilitation
responsibilities?

YES

ENVIRONM
ENTAL
ANALYSIS

NEPA
Document
Compliance

Have the necessary
technical studies and
coordination been
conducted in
accordance with
National

Coordination is
continuing.
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Environmental Policy
Act of 1969 (NEPA)
and other applicable
environmental laws?

Have the
environmental
conditions (existing
and future) been
appropriately defined?

YES

Have the project
effects (including
mitigation) been
considered for each
alternative?

Has the appropriate
level of
scoping/coordination
both internal and
external (agencies,
public) to the Corps
been conducted?

YES

Have secondary
project impacts been
addressed?

YES

Have the
environmental impacts
of all reasonable
alternatives been
properly evaluated and
displayed?

YES

Will the activity to be
conducted by a project
beneficiary necessitate
certification, Corps
Section 404 Permit,
flood height alteration
permits, etc.) and, if
s0, has the activity
been discussed?

Have all appropriate
supplemental
environmental studies
been performed (e.g.
Endangered Species
Biological
Assessment, Section
404 Analysis, habitat
analysis, FWCAR or
planning letter)?

YES

Have responses to
public comments been
prepared?

NO

Underway

HTRW

Was there a Phase I
assessment performed
and sensitive sites

YES
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avoided?

Mitigation

Has the need, extent,
and costs for any
mitigation requirement
been determined?

NO

None required.

Cultural
Resources

Has a scientifically
defensible cultural
resources inventory
been performed and
coordinated with the
Advisory Council,
SHPO, and other
applicable laws and
regulations?

Have the necessary
cultural resource
surveys been
conducted?

YES

Has an appropriate
mitigation strategy
been developed and
coordinated?

N/A

Has mitigation taken
place?

N/A

Aesthetics

Has consideration
been given to
appropriate visual
resources?

YES

ENGINEERI
NG
DIVISION

Were sound
investigations
(surveys, H&H,
geotech, design and
costs) conducted of
appropriate scope and
detail?

YES

Is the project
constructable and
operable?

YES

Are the construction
and OM&R costs
reasonable (including
contingencies and
S&A)?

YES

Has there been
adequate coordination
between
Environmental,
Engineering and Real
Estate Divisions?

Have the Rights-of-
Way (ROW)
submitted by locals
been verified?

N/A

Have adequate field
investigations been
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conducted? Has every
attempt been made to
stay within existing or
apparent ROW?

Have all land damages
and acquisition costs
been identified?

N/A

Has a Compensable
Report and/or Real
Estate Supplemental
been prepared?

N/A
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) TABLE 2. CHECKLIST CERTIFICATION SHEET SCHENIMANN CHUTE
HABITAT RESTORATION PROJECT

I certify that the Schenimann Chute PDA/EA documentation has been reviewed, and that
sound technical practices and procedures have been followed. The document conforms
to pertinent regulations, guidance, and sound professional practices.

FUNCTIONAL AREA
REVIEWER'S REVIEWER'S
NAME SIGNATURE
EXPERTISE OFFICE SYMBOL
Tamara Atchley Project Management (ITRL) CEMVS-PM-F
Rayford Wilbanks Economics CEMVD
T. Miller Environmental Compliance, CEMVS-PM-EA
Endangered Species,
Habitat Quantification
Mike Rector Engineering Coordinator CEMVS-ED-DC
Robert Davinroy River Engineering, Potamology CEMVS-ED-HPR
_,fg Sharon Wolf Real Estate Acquisition Branch CEMVS-RE-A
Danny McClendon Regulatory CEMVS-CO-F
Stan Ebersohl Riverlands Project CEMVS-CO-N
Cost Estimates CEMVS-ED-C
Lynn Neher Natural Resources Mgmt CEMVS-CO-TO
Michelle Brown Planning & Project CEMVS-PM-F
Development
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TABLE 3. CERTIFICATION OF INDEPENDENT TECHNICAL REVIEW FOR
THE SCHENIMANN CHUTE HABITAT RESTORATION PROJECT

Significant concerns and an explanation of there resolution has been described. All
concerns resulting from the independent technical review of the project have been
considered. The report and all associated documents required by the National
Environmental Policy Act have been fully reviewed.

Joseph P. Kellett Date
Deputy District Engineer

for Planning, Programs, and
Project Management
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CERTIFICATION OF LEGAL REVIEW

The Final Schenimann Chute Side Channel Project Planning and Design Analysis (PDA) Report and
Environmental Assessment, dated 2002, and the Memorandum of Agreement (MOA) between
The Department of the Army and the Missouri Department of Natural Resources for the restoration of the

Schenimann Chute Side Channel Project has been fully reviewed and found to be legally acceptable by the
Office of Counsel, USACE, St. Louis District.

LeeAnn Summer
Assistant District Counsel
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CEMVS-OC | 27 Tuly 2000
MEMORANDUM FOR Chief, Project Management Branch for Navi gatmn and Environment,
ATTN: CEMVS-PM-N (Jackie Taylor)

SUBJECT: Request for Legal Opinion - Issues regarding UMRS-EMP Projects

1. Your request raised three issues regarding the District’s Upper N.[lSSlSSlppl River System

' (UMRS) Environmental Management Program (EMP) The following opinion is provided in

accordance with your request.

2. Necessity of Cost Share Sponsor - Paragraph 3¢ of the current Corps policy regarding Land
Acquisition for UMRS EMP, dated 30 November 1994, provides that a habitat project that
includes a land acquisition component must have a non-federal sponsor to acquire the land,
fulfill the construction cost sharing requirements, and assume full responsibility for all project *
operation and maintenance activities for fish and wildlife on such land. Further, paragraph 3d,
states that “a habitat project or any portion thereof for which lands are to be acquired must be
cost shared 75 percent Federal/25 percent non-federal.” Based on your characterization, the

. Schenimann Chute Project is being undertaken to improve the habitat for the pallid sturgeon, a

federally listed endangered species. Under the authority of Section 906(e) of the Water
Resources Development Act (WRDA) of 1986 and ER 1105-2-100, paragraph 4-37 the cost of
such projects are 100% federal, without the need for cost sharing with a non-federal sponsor.
Thus, the plain reading of the policy appears to conflict with the provisions of the WRDA and
the ER.

Upon closer examination, however, no conflict exists. The apparent intent of the policy relates
to the approval authority of the North Central Division Commander for certain habitat projects
with estimated construction cost of $2 million or less, that have a land acquisition component to
them. Previous Corps policy did not grant the North Central Division Commander authority to
approve fish and wildlife resources activities projects with land acquisition components. After
the passage of the 1986 WRDA, changes to the Corps policy were sought to include this
authority. The policy, however, appears to restrict the delegation of the approval authority to
cases where there are cost sharing arrangements in place. Where cost sharing arrangements are
not required by WRDA and a land acquisition component of the project exists the project is
subject to ASA (CW) approval. This opinion is based on the plain reading of the 30 November
1994 document. It may not, however, be consistent with the intent of the policy. Recommend
this issue be raised through Division to Headquarters, Chief, Planning Division, Directorate of
Civil Works for a more definitive answer. Further, recommend that a change to the policy be
pursued to bring it in line with existing WRDA authorities. The policy, as written, is unclear
regarding this issue.
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CEMVS-0OC
SUBJECT: Request for Legal Opinion - Issues regarding UMRS-EMP Projects

3. OM Cost for 100% Federally Funded EMP Projects - The need for cost share sponsors on
EMP projects is not dependent on whether there are or are not anticipated OM costs. Rather
projects initiated under authorities that allow first costs to be 100% federally do not require cost
share sponsors. Accordingly on projects that do not require a sponsor OM costs, whether or not
anticipated, will be borne by the Government. This opinion, however, is subject to the

interpretation of the Corps policy letter dated 30 November 1994, which appears to require a cost

share sponsor when land acquisition is a component of the project, unless approval is obtained
from the ASA (CW).

. 4. Island Creation - Land created by a EMP project, whether 100% Federally funded or through

a cost share arrangement will, in most cases, belong to the state where the land is situated.

5. Questions should be directed to the undersigned at ext. 8192.

WINSTON J. JACKSON, JR.
Assistant District Counsel
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ORIGINALLY APPROVED FACT SHEET



DEPARTMENT OF THE ARMY

MISSISSIFPI VALLEY DIVISION, CORPS OF ENGINEERS
P.O. BOX 80
VICKSBURG, MISSISSIPPI 35181-0080
REPLY TO

ATTENTION OF: hitp:/fwww.mvd.usace.army. miy

CEMVD-PM-E (1105-2-10c) 15 JUL 1999

MEMORANDUM FOR HQUSACE (CECW-P), WASH DC 20134-1000

SUBJECT: Upper Mississippi River System Environmental
Management Program, Schenimann Chute Side Channel Habitat
Rehabilitation and Enhancement Project Fact Sheet

1. A fact sheet for the proposed Schenimann Chute Side Channel
Environmental Management Program project is enclosed for
forwarding to ASA(CW) for approval. Timely processing and
approval is requested so that project general design work can be
scheduled.

2. A letter of support from the Missouri Department of
Conservation is also enclosed.

FOR THE COMMANDER:

3 Encls . RHEODES, JR.
{dcys) Chief, Programs Execution
Division
M-8
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CEMVS-PM-N 22 April 1999

NAME OF PROJECT: Upper Mississippi River System - Environmental Management
Program (UMRS-EMP), Schenimann Chute Side Channel Protection and Enhancement
Project. -

LOCATION: The project is located between river miles 57-63, right descending bank,
approximately five miles north of Cape Girardeau, Missouri, in Cape Girardeau County,
Missouri. Schenimann Chute is one of 23 side channels that remain along the 202 miles
of open river between St. Louis, Missouri and Cairo, Illinois, at the mouth of the Ohio
River.

RESOURCE PROBLEM: The Schenimann Chute side channels has been degraded by
the accumulation of sediment and, without action, will become part of the adjacent land,
thus eliminating an important habitat component of the open river ecosystem. The side
channel has been micro-modeled and habitat enhancement modifications selected.

PROJECT: The proposed project includes notching of existing stone dikes, construction
of stub dikes and/or hard points, placing of revetment and dredging of approximately
75,000 cubic yards of sand at the lower end of the chute to improve connectivity with the
river. Construction would occur in three phases: notching of dikes; placement of rock;
and dredging of the lower end of the channel.

PROJECT OUTPUTS: The alterations would allow scouring to occur at higher flows
creating holes and a sinuous flow pattern through the side channel. The project would
improve aquatic habitat diversity by moving sediment, reducing bank erosion, creating
scour holes and plunge pools and deepening the downstream connection with the river.
The resulting deep water would provide off-channel habitat for over wintering, spawning
and rearing of fishes, and resting/feeding sites for migratory birds and other wetland
species.

FINANCIAL DATA: The total estimated cost of this project is $1,241,000. The
estimated annual opetations and maintenance cost is $10,000, which would include
physical and biological monitoring. Under Section 906 (e) of the 1986 Water Resources
Development Act, general design and construction of the project would be shared 75
percent Federal/ 25 percent non-Federal. Operation, maintenance, repair and
rehabilitation costs would be 100% non-Federal. Land acquisition may be required to
complete portions of the project. The acquisition would be completed by the non-Federal
sponsor. The non-Federal sponsor would be the Missouri Department of Conservation.

L. 0/
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MISSOURI DEPARTMENT OF CONSERVATION

,.

Headquarters

2901 West Truman Boulevard, P.O. Box 180, Jefferson City, stsoun 65102-0180
Telephone: 573/751-4115 ¢ Missouri Relay Center: 1-800-735-2966 (TDD)

JERRY M. CONLEY, Director

April 2, 1999

%uﬁ
Chief, Planning Division

St. Louis District

U.S. Army Corps of Engineers
122 Spruce Street

St. Louis, MO 63103-2833

Dear Mr. Dutt:

The Missouri Department of Conservation (MDC) supports the U.S. Army Corps of Engineers’ Upper
Mississippi River System Environmental Management Program (EMP) project study of habitat restoration
at the Schenimann Chute side channel located between river miles 57 and 63, of the right descending bank
of the Mississippi River, approximately five miles north of Cape Girardeau, Missouri, in Cape Girardeau
County, Missouri. The project would improve aquatic habitat diversity by moving sediment, reducing
bank erosion, creating scour holes and plunge pools, and deepening the lower portion of Schenimann
Chute. This restoration would involve modifications including notching of existing stone dikes,
construction of stub dikes and/or hardpoints, placing of revetment, and dredging of approximately 75,000
cubic yards of sand at the lower end of the chute. This work would be accomplished under the provisions
of Section 1103 of the Water Resources Development Act of 1986 (PL 99-662).

If it is found environmentally and economically feasible and advisable to implement a habitat restoration
project at Schenimann Chute, MDC is willing to consider entering into an agreement to provide a non-
federal 25% share, (currently estimated at $310,000 which will include real estate acquisition) of the total
estimated project cost of $1,241,000. MDC understands that as the project sponsor, it would be
responsible for 100% of the operations and maintenance costs of the project.

- MDC is willing to consider accepting donated resources (e.g., land and/or dollars) from any foundation
interested in assisting with this potential EMP project.

If you need additional information from us, please contact Mr. Gordon Farabee of my staff at the above
address.

- DANIEL J. WITTER
33 POLICY COORDINATION CHIEF

DJW:sf M-11
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ANITA B. GORMAN RANDY HERZOG RONALD J. STITES HOWARD L. WOOD
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DEPARTMENT OF THE ARMY
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
1222 SPRUCE STREET
ST. LOUIS, MISSOURI 63103-2833 =

REPLYTO - C e meem
ATTENTION OF:

' CEMVS-PM-N 26 APR 98

MEMORANDUM FOR Commander, Mississippi Valley Division
ATTN: CEMVD-PM-E

SUBJECT: Fact Sheet for Proposed Schenimann Chute Slde Channel Environmental
Management Program Project

1. Reference:
a. Upper Mississippi River System Environmental Management Program.

b. CECW-ZA Delegation of Approval Authority for Post Authorization Decision
Documents Memorandum, dated 24 March 1999.

2. A fact sheet for the proposed Schenimann Chute Side Channel Environmental
Management Program project is enclosed for-review and approval by MVD. An aerial
photo is ﬁu’mshed for your information.

3. Aletter of support from the Missouri Department of Conservation is also enclosed.

4. If you have any questions or need additional information, please contact Mr. Michael
Thompson, MVS Environmental Management Program Manager, at (314) 331-8039. ¢
TA LOR

) Signed
FOR THE COMMANDER: GERALD W. BARNES

- Depui. District Engineer for
e -“rams «nd Project Management

' P
3 Encls GERALD W. BARNES w@%%

Deputy District Engineer for

Planning, Programs and o
Project Management

i

M-12
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CECW-PC (CEMVD-PM-E/15 Jul 99) 1stEnd Fitzsimmons/clf/202-761-1974

SUBJECT: Upper Mississippi River System Environmental Management Program, Schenimann
Chute Side Channel Habitat Rehabilitation and Enhancement Project Fact Sheet

HQ, U.S. Army Corps of Engineers, Washington, D.C. 20314-1000

et i g0 jur 1998
FOR Commander, Mississippi Valley Division, ATTN: CEMVD-PM-E

The subject fact sheet is approved as the basis for proceeding into general design (preparation of
a Detailed Project Report).

FOR THE COMMANDER:

Encls wd JAMES F. JOHNSON
Chief, Planning Division
Directorate of Civil Works
CF. CECW-AR
CECW-BC
CECW-P
CECW-ZD (2)
CEMVS-PM
RTN TO: CECW-PC

M-13



APPROVED PRELIMINARY RESTORATION PLAN
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DEPARTMENT OF THE ARMY
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
1222 SPRUCE STREET
ST. LOUIS, MISSOURI 63103-2833

™ 4
5
)

REPLY TO
ATTENTION OF:

CEMVS-PM-N 15 NOV B2

MEMORANDUM FOR Commander, Mississippi Valley Division, ATTN:
CEMVD— PM-~-E

SUBJECT: Preliminary Restoration Plan (PRP) Approval for Upper
Mississippi River System-Environmental Management Program (UMRS-

EMP) Schenimann Chute Side Channel Protection and Enhancement
Project

1. Request approval of the enclosed PRP for the UMRS-EMP
Schenimann Chute Side Channel Protection and Enhancement Project.

2. Errata comments are enclosed that address MVD comments on the
initial submission.

3. A project map and an updated fact sheet are alsoc enclosed.

4. Due to the extended timeframe between initial submittal and
final approval, a Project Management Plan has been prepared and
is enclosed for your information on the current status cf the
project. :

5. If you have any questions or need additional information,
please contact Mr. Michael Thompson, MVS EMP Project Manager, at
(314) 331-8039. ' .

FOR THE COMMANDER:

5 Encls JOSEPH P. KELLETT, P.E.
. VVDeputy District Engineer for
Planning, Programs and
Project Management

M-15

Printed on @ Recycled Paper



Date: 22 August 2002 .
Division: Mississippi Valley
District: St. Louis

Preliminary Restoration Plan

. Project: Upper Mississippi River System - Environmental Management Program

(UMRS-EMP), Schenimann Chute Side Channel Protection and Enhancement
Project.

. Authorization: Initial authorization and appropriations were provided on 15 August

1985 by the Supplemental Appropriations Bill (PL 99-88) for the Environmental
Management Program. A more comprehensive authorization was provided by ~
Section 1103 of the Water Resources Development Act (WRDA) of 1986 (PL. 99-

662). Subsequent WRDA language of 1992, 1996, and 1999 further modified the
authorization. )

Location: Schenimann Chute is located in the open river portion of the Upper
Mississippi River between river miles 57-63, right descending bank. It lies
approximately 5 miles north of the city of Cape Girardeau, Missouri, in Cape
Girardeau County, Missouri. The chute is one of only 23 side channels that remain
along the 202 miles of open river between St. Louis, Missouri, and Cairo, Illinois, at
the mouth of the Ohio River. See Attachment 1 for the general location.

. Description of Proposed Project:

. The proposed project consists of: (1) cutting notches in existing old stone dikes; (2)

construction of short stone dikes or hard points; (3) placement of stone revetment;
and (4) dredging of approximately 75,000 cubic yards of sand at the south end of the
chute. A micro-model investigation revealed that structures will create more aquatic
diversity by utilizing existing flow conditions to create scour holes and a sinuous
pattern through the side channel. Revetment and dikes will be placed below ordinary
high water. Notching of old stone dikes will increase water flow between the closed
ponds at low water. Dredging the south end of the chute will increase depth and
diversity and allow for access from the river for fish to over-winter in the side
channel during the low flow early winter season. The dredge material will be utilized
beneficially for construction purposes (land or water) or placed in the thalweg of the

_ river. See Attachment 2 for view of proposed project features.

. The Mississippi River increased in width between 1824 and 1880 resulting in a

decrease in depth. This width increase was due to several reasons including the
cutting of timber along river banks for steamboats. By 1881Congress recognized that
something had to be done to develop a dependable channel for navigation. The plan
called for the reduction and (or) elimination of flows through slough and secondary
side channels to confine low water discharges to the main stem of the river for

M-16
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navigation. Today, the deteriorated timber dikes have been replaced with stone.
Many of these dikes have outlived their designed purpose and subsequent usefulness.

. Only 23 open river side channels exist today. Most have old dikes across them, both

stone and timber, and many have silted in and the aquatic habitat diversity has been
degraded. The conservation community has long recognized that side channels,
chutes and other adjacent bodies of water connected to the river are important to the
overall health of the ecosystem. The water bodies function as spawning, rearing,
resting, feeding, and over-wintering habitat for numerous species of fish as well as
important habitat for a variety of other wildlife species. The 200-mile reach of the
river has lost flood plain water bodies and diversity as a result of the navigation
project. Schenimann Chute is one of the side channels that has a degraded ecosystem
due to siltation and the old dikes, which now obstruct low-water flow into the side
channel.

. District staff constructed an innovative moveable bed micro-model of Schenimann

Chute and the adjacent main river channel. Staff from the Tllinois Department of
Natural Resources (IDNR), Missouri Department of Conservation (MDC), U.S. Fish
and Wildlife Service (FWS), and the Long Term Monitoring station at Cape
Girardeau (LTRM/MDOC) have worked with District river engineers in developing a
side channel modification plan. Design considerations include increasing flow to the
side channel under certain hydrographic conditions, structural changes to produce
scour and plunge holes, reduction in high flow bank erosion, and providing access to
the chute during low flow conditions. The model study predicts that the side channel
modification is feasible and does not significantly affect the navigation channel. This
plan represents a start towards the ultimate restoration of the open river side channels.

. The Project will not require land acquisition. The Real Estate Division, St. Louis

District, has researched this issue through the Office of Counsel. However, until
design is complete, it is uncertain if construction right-of-way easement will be
required. A comprehensive Real Estate Plan will be included in the Planning and
Design Analysis Report. ’

Consistency: The moveable bed model study revealed that the structures created
more aquatic diversity by utilizing existing flow conditions, thus creating scour holes
and a sinuous pattern through the side channels. This project will not adversely
impact navigation by structure modification, dredging or disposal activities.

. Views of the Sponsor: MDC has expressed a willingness to participate in the project.

See the attached letter of support. MDC understands that as the project sponsor, it will
perform 100% of the operation and maintenance. MDC staff has been active in the
preliminary planning and micro-model] design work for the Project.

. Views of Federal. State and Regional Agencies: IDNR and FWS, who participated

in the micro-model study, fully support the plan. MDC’s views are described in the
attached letter of support.

M-17



8. Status of Environmental Compliance: District staff has noted in prior documents

that side channels have been filling in over the years resulting in reduced depth, lack
of aquatic diversity and loss of wetted perimeter. An Environmental Assessment will
be completed. Subsequently, a FONSI or EIS will be integrated with the Planning
and Design Analysis Report. The Planning and Design Analysis Report will comply
with all environmental regulations, such as the U.S. Fish and Wildlife Coordination
Act and the National Environmental Policy Act. It is anticipated that the Federally
Endangered Pallid Sturgeon will derive benefits from the construction of this project.

. Costs and Benefits: The total estimated cost of the modification is $1,241,000. The

project will be 100% Federally funded due to the project’s anticipated benefits to the
endangered pallid sturgeon. MDC is responsible for 100% of the operation and.
maintenance of the project. Estimated annual O&M, including biological monitoring,
is $10,000.

~ Project benefits include immediate and long-term ecosystem improvements. The use

of beneficial dredge material for construction or modified natural processes of dike
notching/construction to provide shallow sand bottom water areas will benefit the
pallid sturgeon and migratory shore birds in this stretch of the Open River. Portions
of the bed of the side channel will be scoured due to notching of the old dikes. High
water energy will remove materials at the end of dikes and create a meandering
channel. Additional rock will provide valuable habitat for macroinvertebrates and
other aquatic life. During low water, scour holes and plunge pools will be connected
to the river by dredging sands blocking the chute at its downstream connection to the
river. The resulting deep water will provide off-channel habitat for overwintering,
spawning and rearing of fishes and resting/feeding sites for migratory birds, as well as
other wetland and riverine species. Some sandbars will be created by scour/
depositional geomorphic activity and shallow/deep edges for selected species will be
returned to the river environment.

The project will potentially provide valuable habitat to the endangered pallid sturgeon
(Scaphirhynchus albus). However, because pallid sturgeon are so rare, little is known
about their requirements. Pallid sturgeon evolved for millions of years in natural
river systems. These waters had meandering, braided channels and backwaters that
provided different depths and flow velocities. Today, however, the pallid sturgeon’s
habitat is altered by dams that modify flows, reduce turbidity and lower water
temperatures and may prevent upstream migration. It is possible that the forage base
once used by pallid sturgeon has been greatly altered, thus affecting growth and
reproduction. The primary forage base for adult pallid sturgeon prior to extensive
modification of riverine habitats is assumed to have been flathead chubs, plains
minnows, and western silvery minnows found in association with sand and gravel
bars. Recent U.S. Fish and Wildlife Service findings indicate that side channel
restoration projects may be critical to the continued existence of this ancient species.
It is known that shallow off-channel habitats on the Missouri River have been used by
young sturgeon as a refuge from the swift main channel currents. Since no models

M-18
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10.

11.

exist for Threatened or Endangered Species, AAHU’s cannot be computed for Pallid
Sturgeon. During the planning process, an AHAG fish guild will be selected that the
technical AHAG team feels will be representative of the pallid sturgeon.

The project will employ a post-construction monitoring plan that will provide
valuable information on the identification, documentation, modification, and
enhancement of future Open River projects associated with the endangered pallid
sturgeon. This monitoring plan will seek to utilize the Long Term Resource
Monitoring Program (LTRMP) within the Environmental Management Program
(EMP) for historical trends and post-project monitoring. The Missouri Department of
Conservation will also perform monitoring protocols for this side channel project in
coordination with the overall LTRMP and HREP program.

Navigation on the Middle I\/Ii'sﬁéissippi River will not experience any negative impacts
from this project.

Implementation Schedule:

= PRP Submittal 4 Aug 00
=  PRP Approval Sep 00
=  Complete Plans and Spec : Jan 01
» Complete PDA Jan 01
= MOA Completion Feb 01
= Begin Construction Jun 01

Supplemental Information: The concept of side channel restoration in the open

river portion of the Mississippi River in the St. Louis District arose from the Avoid and
Minimize Environmental Impacts Program (A&M). The A&M team has been in place in
MVS since 1990. Full funding for the program began in 1996. The natural resource
agencies realized that the micro-model presented an opportunity for biologists and river
engineers to work together to design habitat restoration rehabilitation projects. T he team
modeled Schenimann Chute and developed a plan for construction at a later date. The
preliminary plan was completed in 1996.

12. Financial Data:
Project Costs ($1,0007s)
Non-
Totals Federal Federal FY{00) FY{01) FY(02)
ERR .
40 0 40 40 0 0
P&S
160 0 160 0 160 0
Construction
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1,041 0 1,041 - 300 741
Totals ‘

1,241 0 - 1,241 40 460 741

Non-Federal Recquirements ($1,000’'s):
Annual OMRR&R $ 10.0

Preliminary Cost Estimate

COST ACCT, DESCRIPTION OF ITEM - . ESTIMATE
01 Lands : $96,000
06 Fish and Wildlife Facilities $720,000
30 Engineering and Design $200,000
31 Construction Management $75,000
Contingencies $150,000
TOTAL PROJECT COST $1,241,000
| COST BREAKDOWN:

PED (Includes Definite Project Report, Environmental Compliance,  $200,000
Plans and Specs, Project Cooperative Agreement, Engineering
During Construction)

ED $73,000

RE $25,000

PM-N $67,000

CT $15,000

CO-F  $5,000

PM-EA $15,000
REAL ESTATE $96,000
CONSTRUCTION $720,000

Notches in Stone Dikes $ 70,000

Dike Construction (Hard Point)  $300,000

Revetment | $230,000
Dredging $120,000
CONSTRUCTION MANAGMENT ‘ $ 75,000
} CONTINGENCIES $150,000
TOTAL : $1,241,000
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COST SHARE SCHEDULE (100% Federal):

Federal: , $1,241,000

*Note: Estimate will be further refined during process.
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Telephone: 573/751-4115 @ Missouri Relay Center: 1-800-735-2966 (TDD)

A MISSOURI DEPARTMENT OF CONSERVATION
2901 West Truman Boulevard, Pg.e;i:l;‘;gzsffersm City, Missouri 65102-0180

JERRY M. CONLEY, Director

.\../

April 2, 1999

Mr. Dutt

Chief, Planining Division

St. Louis District

U.S. Army Corps of Engineérs e
122 Spruce Street

St. Louis, MO 63103-2833

Dear Mr. Dutt:

The Missouri Department of Conservation (MDC) supports the U.S. Army Corps of Engineers’ Upper
Mississippi River System Environmental Management Program (EMP) project study of habitat restoration
at the Schenimann Chute side channel located between river miles 57 and 63, of the right descending bank
of the Mississippi River, approximately five miles north of Cape Girardeau, Missouri, in Cape Girardeau
County, Missouri. The project would improve aquatic habitat diversity by moving sediment, reducing
bank erosion, creating scour holes and plunge pools, and deepening the lower portion of Schenimann
Chute. This restoration would involve modifications including notching of existing stone dikes,
construction of stub dikes and/or hardpoints, placing of revetment, and dredging of approximately 75,000
cubic yards of sand at the lower end of the chute, This work would be accomplished under the provisions
of Section 1103 of the Water Resources Development Act of 1986 (PL 99-662).

If it is found environmentally and economically feasible and advisable to implement a habitat restoration
project at Schenimann Chute, MDC is willing to consider entering into an agreement to provide a non-
federal 25% share, (currently estimated at $310,000 which will include real estate acquisition) of the total
estimated project cost of $1,241,000. MDC understands that as the project sponsor, it would be
responsible for 100% of the operations and maintenance costs of the project.

MDC is willing to consider accepting donated resources (e.g., land and/or dollars) from any foundation
interested in assisting with this potential EMP project. ’

If you need additional information from us, please contact Mr. Gordon Farabee of my staff at the above
address.

P A

DANIEL J. WITTER

POLICY COORDINATION CHIEF
DIW:sf
COMMISSION
ANITA B. GORMAN RANDY HERZOG RONALD J. STITES HOWARD L. WOOD
Kansas City St. Joseph Plattsburg Bonne Terre
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MVD Comments & Responses:

a. Authorization. This section should also mention the
reauthorization contained in the WRDA ‘99.

Response: Additional language added to'Section 2,
“Subsequent WRDA language has modified the authorization,

. these are WRDA of 1992, 19986, and 1899.".

b. Page 2, top line. 'side" was omitted prior to the word
"channels"”.

Response: The word “side” was added.
c. Page 2, last line. Until an Environmental Assessment
(EA) is completed, it is premature to state that a FONSI

" will be prepared. The EA could conclude that an EIS is

needed. This language must be changed. Also, this section
should address integration of all environmental compliance
actions into the Planning and Design Analysis--especially
Endangered Species work since potential benefits to the
pallid sturgeon are being used as the basis for 100 percent
Federal funding of construction.

Response: Language was modified in Section 8 to reflect
the process of performing an EA and subseqguent documents.
“An Envirommental Assessment will be completed.
Subsequently, a FONSI or EIS will be integrated with the
Planning and Design Analysis. The Planning and Design
Analysis will comply with all environmental regulations,
such as U.S. Fish and Wildlife Coordination Act Report,
and National Environmental Policy Act. It is anticipated
that the Federally Endangered Pallid Sturgeon will derive
benefits from the construction of this project.”

d. The PRP does not address post construction monitoring.
Since this will be potentially precedent setting project in
that it calls for 100 percent Federal funding based upon
benefits to an endangered species, it may be prudent to
include a line item in the cost estimate that addresses
this matter. The Corps needs to demonstrate that the
project actually will benefit the target pallid sturgeon-
thus the need for post construction monitoring. This
project would be a good candidate for use of LTRMP funds to
do the needed monitoring. I recommend that the PRP be
modified to address these matters in some fashion.
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Response: A paragraph was included in Section 9 - Cost and
Benefits. Bullet number 4 outlines the general information
associated with post construction monitoring. This
coordinated monitoring plan with LTRMP and MDOC will
eliminate a specific line item cost within the project
estimate.

" e. Negative benefits caused as a result of the proposed

project to navigation should be analyzed and included in
the report. If there are no negative impacts to
navigation, the report should so state.

Response: A paragraph was included in Section 9 - Cost and
Benefits. Bullet numbér 5 identifies the no impact
implications to the navigation mission.

f. There is no mention of AAHU'sS as a result of creating
habitat for the endangered pallid sturgeon.

Response: A paragraph was included in Section 9 - Cost and
Benefits. Bullet number 3 was modified with the following
language; “Since no models exist for Threatened or
Endangered Species, an AAHU’s cannot be computed for Pallid
Sturgeon. During the planning process, an AHAG fish guild
will be selected that the technical AHAG team feels will be
representative of the pallid sturgeon.” ‘

g. Real estate information contained in the report is not
complete. Real estate input for this report must include
information specific to each respective site. The Real
Estate Division must provide the real estate information
along with an estimate of the cost of the right-of-way
required for each site.

Response: A paragraph was included in Section 4 -
Description and Proposed Project. Section 4.e outlines the

current information and methodology for real estate issues
and access.
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DEPARTMENT OF THE ARMY

MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS

P.O. BOX 80
VICKSBURG, MISSISSIPPI 39181-0080
REPLY TO
ATTENTION OF: http:/iwww.mvd.usace.army.mil/
CEMVD-MD-PM 04 APR 2003

MEMORANDUM FOR Commander, St. Louis District, ATIN: CEMVS-PM

SUBJECT: Preliminary Restoration Plan (PRP) Upper Mississippi
River System Environmental Management Program: Schenimann Chute
Side Channel Protection and Enhancement Project

Subject to the following comments the enclosed PRP is approved
by CEMVD as a basis for completing the Planning and Design
Analysis Report.

a. Include in the PDA supplemental information provided by
email on 28 January 2003, supporting the justification of the
project, based on benefits associated with the pallid sturgeon.

b. Description of Proposed Project, page 2, paragraph 4.d.
The last sentence of the paragraph implies we will “ultimately”
reopen all the side channels, which may not be the case.
Recommend the sentence be deleted.

%W

Encl EDWIN A. THERIOT, Ph
Management Director
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Gates, David R MVS

From: Laux, Eric A MVS

Sent: Monday, June 16, 2003 9:09 AM
To: Gates, David R MVS

Cc: Thompson, Mike A MVS

Subject: FW: Pallid Sturgeon & Sidechannels

side channels.doc

Here is the document from Louise Mauldin.

————— Original Message-----

From: Louise_Mauldin@fws.gov [mailto:Louise_Mauldin@fws.gov]
Sent: Tuesday, January 28, 2003 6:05 pPM

To: Laux, Eric A

Subject: Re: Pallid Sturgeon & Sidechannels

Eric,

Hope the attached file will help. I didn’t say anything you don’t
already know. Good luck. If you can keep the lower end of the side
channel in the future from filling in, the side channel is going to
benefit an array of native species including pallids.

(See attached file: side channels.doc)

Louise

Louise M. Mauldin

Fishery Biologist

U.S. Fish and Wildlife Service
608 E.Cherry St. Rm 200
Columbia, MO 65201
573/876-1911 ext. 118
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Eric,

Here is a brief description about the Lisbon side channel and the changes that we are
seeing within the side channel the last couple of years. Ihope this helps. I probably did
not say anything more than you already know. ‘

The Lisbon side channel initially formed in 1993 and became a flowing side channel in
Spring 1996. The upper portion of the Lisbon side channel was characterized by a
braided channel with gravelly sand and fine sand substrates. The two-mile side channel
was about 3 ft wide when first formed, but as it continued to evolve it was measured up
to 200 ft across in some places. The middle and lower sections of the side channel were
characterized by a defined thalweg and several, shallow sloping, lateral sandbars.

A flow control structure was place in the side channel in 2000 to maintain the integrity of
the main channel for navigation and a low-grade control structure was placed in the lower
end of the side channel to prevent head-cutting. No other hard structures were placed
within the side channel so that it was allowed to meander and widen naturally across the
floodplain.

From our sampling efforts, 1997-2002, we are starting to see species richness and
diversity decline within the side channel. Flow in the upper portion of the chute is still
pretty swift, with the gravel and coarse sand, and it still has a braided channel. Changes
from our perspective have been primarily in the lower half of the side channel. Bottom
and surface velocities while sampling the past two summers have been close to 0.0 m/s.
The deepest hole sampled in the lower end of the side channel in 2002 decreased to about
5ft. Deeper holes sampled by our office prior to 2001 ranged from 13-16 ft. The
connected or lateral sandbars where we had caught numerous young-of-the-year are now
covered with several inches of silt. In fact, the silt load is so heavy in the lower end of
the side channel that we are not able to trawl anymore for sturgeon.

Side channels with a diversity in habitat including depth, velocity, and substrate lend to a
more diverse fish community. If sufficient flow and natural processes are allowed to
occur, especially in a sizable side channel, meandering will occur, sandbars will form
providing shallow water with low velocities, deeper holes will be created, and varying
substrate types will appear. Restored side channels that contain diverse habitats will
provide food and refuge for larval and juvenile fishes, including pallid and shovelnose
sturgeon as documented in the Lisbon side channel on the Missouri River, and will
provide much needed overwintering habitat for a number of species.
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Gates, David R MVS

Tam: Laux, Eric A MVS
b Monday, June 16, 2003 9:08 AM
vt Gates, David R MVS
Cc: Thompson, Mike A MVS ,
Subject: FW: Schenimann Chute Side Channel Endangered Species Justification
Dave, \

Here is the correspondence that | have on pallid sturgeon 100% funding. | have a followup email that we recieved from
Louise Mauldin (FWS, Columbia, MO) on the same day. It just reiterates what the below says.
Eric

From: Thompson, Mike A MVS

Sent: Tuesday, January 28, 2003 3:18 PM

To: Ruff, Greg MVD; Pullen, Tom MVD

Cc: Lee, Gary J MVS; Laux, Eric A MVS; Erickson, Dan MVS; Keevin, Thomas M MVS; Markert, Brian J MVS; Dutt, Owen D MVS; Foley,
Deborah A MVS

Subject: Schenimann Chute Side Channel Endangered Species Justification

Greg and Tom,

Per our telephone conference call, this supplemental information is provided for your use on the Schenimann Chute
project being approved at 100% federal cost based on a threatened and endangered species (i.e. the pallid sturgeon).

Upon review, please contact me to discuss.
Thanks,

‘s Thompson
_.+4-331-8039

Schenimann Chute Side Channel - Threatened and Endangered Species Funding Justification

Policy Reasoning (Authority and Biological Opinion)
The basis for the justification of 100% Federal funding follows.

e WRDA 86, Section 1103 and Section 906.(e).(2) allows first time costs to be 100% Federal; “when such
enhancement is designed to benefit species that have been listed as threatened or endangered by the
Secretary of the Interior ...”.

e The original fact sheet outlined Schenimann Chute as a cost share project. The fact sheet was sent to
MVD on 26 April 1999 and approved by HQUSACE on 30 July 1999. Based on additional information
gathered by the project team, a Project Restoration Plan was submitted in August 2000 which requested
a 100% federal cost to plan, design, and construction the project in support of the threatened and
endangered pallid sturgeon.

o The Pallid Sturgeon Recovery Plan approved by the U.S. Fish and Wildlife Service (Service) November
7%, 1993, and the Service's Final Biological Opinion for Operation and Maintenance of the 9-Foot
Navigation Channel on the Upper Mississippi River System (dated April 2000), identified past, present

+  and ongoing loss of habitat diversity in the Middle Mississippi River (MMR) as a major factor impacting

" the endangered pallid sturgeon. As a result, the Reasonable and Prudent Alternative identified in that
document specifically included implementation of a long-term habitat restoration program which placed
high priority on the restoration of side channels and sandbars to benefit all life stages of pallid sturgeon.
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e In aletter (dated 11 August 2000) that concluded formal consultation between the Corps of Engineers
(Corps) and the Service, General Anderson made it clear that in light of its Endangered Species Act
\} obligations, the Corps felt that to restore habitat in the MMR to benefit pallid sturgeon, an improved and
" documented understanding of the species habitat needs was of great importance. Therefore, the Corps
has implemented a Pallid Sturgeon Habitat Need Study in order to identify habitat requirements for
various life history stages of the pallid sturgeon and variables that may be limiting their production and
distribution. In that same letter, the Corps agreed to begin "restoration pilot tests" that may reasonably
be expected to benefit pallid sturgeon, to include side channel restoration, wing dam notching, gravel bar
construction and chevron dike construction. Schenimann Chute would be considered a pilot tests for
both side channel restoration and chevron dike construction.

Specific Habitat to Benefit Pallid Sturgeon (see attached write-ups)

e The proposed project will enhance summer flows thorough Schenimann Chute, and it is expected that
water quality within the chute, such as dissolved oxygen levels, water temperature, and pH will improve,
thus improving the production of small fish and invertebrates. Small fish and invertebrates are important
prey items for pallid sturgeon (U.S. Fish and Wildlife Service, 1993). It is assumed that the survival
and reproductive success of prey fish species through this restoration project will likely enhance foraging
opportunities and growth of the pallid sturgeon.

e Data collected in Schenimann Chute as part of the pre-construction monitoring of the habitat
rehabilitation project show that shovelnose sturgeon frequently use the scour holes below closing
structures and overwinter in these areas. By creating a deep, low-velocity off-channel area in the lower
portion of Schenimann Chute as proposed, it will provide potential overwintering habitat for pallid

) sturgeon.

e The Schenimann Chute project will increase the bathymetric and substrate diversity within the chute,
and the accessibility to these habitats throughout all seasons. If pallid sturgeon are using silt or clay
substrates to feed (as suggested by preliminary food habits data of LTRM-ORFS), Schenimann Chute
will be able to provide year round access to an abundance of these substrates and cut banks.

e Inthe MMR, radio telemetry data from tagged pallid sturgeon suggest that island tips are important areas
for pallid sturgeon (Sheehan et. al., 2000). The Schenimann Chute HREP includes measures that will
extend the life of this side channel and improve habitat diversity by improving connectivity, flow and
depth within the side channel. This is important for maintaining the downstream island tip habitat
associated with this side channel. Under several alternatives being considered in this restoration project,
a chevron dike is planned be placed at the downstream end of the project area, just downstream of the
chute exit. The chevron will be used as the site for depositing dredge material, and will create a
sandbar/sand island complex, enhancing the availability of island tip habitat to pallid sturgeon.

e Larval pallid sturgeon have been collected in recent years by the staff of the U.S. Fish and Wildlife
Service Fisheries Resources Office in Columbia, MO in a restored side channel of the Lisbon Bottoms
Unit of the Big Muddy National Fish and Wildlife Refuge on the Missouri River (U.S. Fish and Wildlife
Service, 2000). While it is not known where the young sturgeon were spawned, it is known that the
shallow off-channel habitats provided by the Lisbon Bottoms chute were being used by the young
sturgeon as a refuge from the swift main channel currents. It can be assumed that if pallid sturgeon
utilize restored side channels in the Missouri River, there is a high likelihood that they will utilize the
same type of habitat in the Mississippi River.
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It is recognized that specific knowledge on pallid sturgeon required habitat is limited, and it is difficult to say for
sure that the Schenimann Chute project will specifically produce positive habitat gains for pallid sturgeon.

' use the Corps strongly believes that any future efforts to improve habitat in the MMR to benefit the pallid
_/geon relies heavily on improved and documented understanding of the species’ habitat needs, it is necessary
to blologlcally monitor the pre and post project conditions of Schenimann Chute. It is also suggested that Salt
Lake and Establishment Chute (high priority side channels), and one or two additional chute projects be
implemented as additional habitat restoration pilot tests in order that we learn whether or not side channel
restorations are in fact beneficial to the recovery of the pallid sturgeon. As we learn more about specific habitat
needs, side channel restoration projects will be able to specifically prescribe project features that are beneficial,
or focus our efforts in different directions if side channel restorations do not provide evidence of habitat benefits
to pallid sturgeon.
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Agency/Organizational Endorsements of Schenimann Chute as Pallid Sturgeon Habitat

\3 From: Robert Hrabik [mailto:hrabir @mdc.state.mo.us]
" Sent: Friday, January 17, 2003 12:16 PM

To: eatwood @dnrmail.state.il.us; Valerie A. Barko; Mark Boone; Danny
Brown; Craig Gemming; David Herzog; Vince Travnichek; Laux, Eric A;
jgarvey@siu.edu; david_ostendorf @usgs.gov

Cc: Mike Roell

Subject: Schenimann Chute habitat rehab project and pallid sturgeon

Robert A. Hrabik, Missouri Department of Conservation, Science Division, Open River Field Station, Jackson,
MO 63755.

Possible effects of the Schenimann Chute habitat rehabilitation project on the pallid sturgeon in the Middle
Mississippi River.

The main objectives of the Schenimann Chute habitat rehabilitation project are to increase side channel
sinuosity, improve substrate diversity, alleviate water physical stratification (water temperature, dissolved
oxygen, and pH), and provide a large off-channel low water velocity overwintering area.

Middle Mississippi River data collected in winter by ORFS staff suggest that larger wing dikes support larger
populations of sturgeons and include catches of pallid sturgeon. Large wing dikes provide deeper water and
lower water velocities, which seem to attract sturgeons. Data collected in Schenimann Chute as part of the pre-
construction monitoring of the habitat rehabilitation project show that shovelnose sturgeon frequently use the
~scour holes below closing structures-and overwinter in these areas. By creating a deep, low-velocity off-channe
" area in the lower portion of Schneimann Chute as proposed, it will probably provide overwintering habitat for

* pallid sturgeon.

Trawling data from the Middle Mississippi River strongly correlate larval sturgeon catches with lower island
tips. Larval pallid sturgeons have been confirmed from these catches. The lower tip of the island is constricted
by a wing dike, which may limit the use of larval sturgeons during high water in spring. Modifications to that
dike as outlined in the habitat rehabilitation plan could enhance island tip use by larval sturgeons, hence larval
pallid sturgeon.

Radio telemetry data from tagged pallid sturgeon in the Middle Mississippi River by staff of Southern Illinois
University also suggest that island tips are important. Again, modifications to the wing dike at the tip of the
island may encourage greater use of that habitat by adult pallid sturgeon.

Dave Herzog and Dave Ostendorf of the ORFS also report that material flushed from the colons of pallid
sturgeon contains less sand and perhaps more silt or clay-like substances.

This could indicate that pallid sturgeon may be feeding over silt or clay substrates, possibly along cut banks or
low-water velocity areas in side channels or behind wing dikes. The Schenimann Chute habitat rehabilitation
project will improve fish access to the side channe] and through all chambers at lower flows. If pallid sturgeon
are using silt or clay substrates to feed, Schenimann Chute provides an abundance of these substrates and cut
banks.

' From: Jim Garvey [mailto:jgarvey @siu.edu]
Sent: Monday, January 20, 2003 11:08 AM
To: Laux, Eric A M-33



Cc: Robert Hrabik’
Subject: Schenimann Chute endorsement

a}es E. Garvey, Fisheries and Illinois Aquaculture Center, Southern Illinois University, Carbondale, IL. 62901.

4

I fully endorse Robert Hrabick’s assessment of the potential beneficial effects of the Schenimann Chute
restoration project on the pallid sturgeon. Rehabilitation of this side channel will increase substrate diversity,
increase deep-water habitat, reduce thermal and chemical stratification, and provide low-velocity habitat.
Diverse, side-channel habitats are critical for many overwintering species of fish (potentially including the pallid
sturgeon) and also may provide key reproductive habitat. Pallid sturgeon is piscivorous and, as noted in
Hrabick’s assessment, likely feeds in these low velocity areas in which prey fish reside. Hence, facilitating the
survival and reproductive success of prey fish species through this restoration project will likely enhance
foraging opportunities and growth of the pallid sturgeon.

As also pointed out in Hrabick’s missive, our group has found that tagged pallid sturgeon frequent island tips in
the Middle Mississippi River. Modifications to the wing dike at the island tip may well enhance habitat
availability for pallid sturgeon adults.

————— Original Message-~=--=-

From: Joyce_Collins@fws.gov [mailto:Joyce_Collins@fws.gov]
Sent: Tuesday, January 21, 2003 9:46 AM

To: Laux, Eric A

Subject: Schenimann Chute HREP and pallid sturgeon
Importance: High

Joyce A. Collins, Assistant Field Supervisor, U.S. Fish and Wildlife Service, 8588 Route
148, Marion, IL 62959 ;
slephone: 618/997-3344, ext. 340
r: 618/997-8961
_éil: joyce_collins@fws.gov

Eric,

Here is the information regeuested. As I stated previously, I believe our Draft Fish and
Wildlife Coordination Act Report pretty well laid out the benefits of this project to
pallid sturgeon.

The Fish and Wildlife Service’s Final Biological Opinion for Operation and Maintenance of
the 9-Foot Navigation Channel on the Upper Mississippi River System (dated April 2000),
identified past, present and ongoing loss of habitat diversity in the Middle Mississippi
River as a major factor impacting the endangered pallid sturgeon. As a result, the
Reasonable and Prudent Alternative identified in that document specifically included
implementation of a long-term habitat restoration program which placed high priority on
the restoration of side channels and sandbars to benefit all life stages of pallid
sturgeon.

Research to date confirms and supports the importance of river habitat diversity to this
endangered fish. The Schenimann Chute HREP includes measures that will extend the life of
this side channel and improve habitat diversity by improving connectivity, flow and depth
within the side channel. This is important for maintaining the downstream island tip
habitat associated with this side channel. This type of habitat has proved to be
important to all life stages of pallid sturgeon (reference information from research and
monitoring by SIUC, MoDOC-LTRM station and USGS). Such habitat diveristy also improves
conditions for the production of aguatic macroinvertebrates and small fish that are
important prey items for pallid sturgeon. Although specific documented use of side
hannels by pallid sturgeon is rare (I believe the LTRM station have collected pallids
ﬂow the closing structure in Marquette side channel), this is largely due to
fdaccessiblity of these areas by both the fish and researchers during periods of moderate
to low flow. Improved access and depth within the side channels will provide seasonal
refugia for pallid sturgeon. Finally, the construction of a chevron with sand island will
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provi(:le additional sandbar habitat for all life stages of pallid sturgeon and also
contribute to aquatic macroinvertebrate and small fish production.




United States Department of the Interior
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FISH AND WILDLIFE SERVICE
Marion Illinois Suboffice (ES)
8588 Route 148
Marion, IL 62959
(618) 997-3344

September 21, 2001

Colonel Michael R. Morrow
U.S. Army Corps of Engineers
St. Louis District

1222 Spruce Street

St. Louis, Missouri 63103-2833

ATTN: Mr. Eric Laux, CEMVS-PM-EA
Dear Colonel Morrow:

This letter constitutes our Draft Fish and Wildlife Coordination Act Report (DFWCAR) for the Schenimann
Chute Habitat Rehabilitation and Enhancement Project (HREP). Schenimann Chute is located in Cape
Girardeau County, Missouri, between Upper Mississippi River miles 63.0 and 57.0, a part of the Middle

“ississippi River (MMR). This report is intended to provide partial compliance with Subsection 2(b) of the
fsh and Wildlife Coordination Act, (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), and Section 7 of the
Endangered Species Act of 1973, as amended.

The Schenimann Chute HREP is a component of the Upper Mississippi River System Environmental
Management Program (EMP) originally authorized by Section 1103 of the Water Resources Development Act
(WRDA) of 1986. The goal of EMP is to implement “numerous enhancement efforts . . . to preserve, protect,
and restore habitat that is deteriorating due to natural and man-induced activities.” Section 906 of WRDA 1986
states that such habitat restoration projects can be funded at 100 percent federal cost share for endangered
species. The Schenimann Chute HREP is being constructed to enhance habitat diversity for the benefit of the
endangered pallid sturgeon. It also provides additional habitat benefits for the endangered least tern, threatened
bald eagle and many other large river fish species. '

INTRODUCTION

Schenimann Chute side channel complex extends along a 6-mile stretch of the Upper Mississippi River,
between river miles 63.0 and 57.0. The chute is located 5 miles north of the town of Cape

Girardeau, Missouri. Schenimann Chute provides vital backwater habitat for fish and wetland species. Some of
the functions provided include spawning, rearing, resting, feeding and over-wintering habitat.

Historical Survey Maps of the Mississippi River dated 1908 indicate this reach of river contained substantial
habitat and depth diversity. Important habitats included Picayune Chute, Devil’s Island and Chute, Swift Sure
"owhead and numerous small sand and willow islands. Schenimann Chute did not exist at the time. Aerial
otographs from 1932 and 1935 depict newly constructed river training structures (wingdams) on both the
Missouri and Illinois banklines (USACE 2000). Thus, Schenimann Chute was created as a result of sediment
accretion between these river training structures. In addition, Swift Sure Towhead has accreted to connect with
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Devil’s Island. The many small sand and willow islands in the area have been eliminated and the original
Picayune Chute has disappeared. With ongoing sediment accretion between wingdams and the loss of many
~%xpall sand islands, the result has been an overall net loss of habitat diversity in this river reach.

" A sedimentation study was completed in order to evaluate a number of environmental design alternatives and
modifications in the Schenimann Chute complex. The study utilized a physical hydraulic micro-model as a
means to aid environmentalists, biologists and engineers in creating more diverse physical and ecological
habitats throughout the study reach. The results of this study are summarized in a report by the Corps of

Engineers (Corps) dated May 2000.
RESOURCE PROBLEMS AND OPPORTUNITIES

The MMR historically had a meandering pattern and shifted its course over the years, leaving oxbow lakes and
backwaters (Theiling 1999). The undeveloped river was shallow and characterized by a series of runs, pools
and channel crossings that provided a diversity of depth (Theiling 1999). In 1824, the MMR surface area
totaled 109 mi2 (87.2% riverbed, 12.8% islands) (Simons et al. 1974). In 1796, Collot (1826) surveyed the river
and mapped 55 side channels. His historical account describes a very dynamic system with the capability to
create and maintain a diversity of habitat types. In describing the great potential for change in the MMR, Collot
wrote:

“The Mississippi River has not only the inconvenience of being of an immense extent, of winding in a thousand
different directions, and of being intercepted by numberless islands; its current is likewise extremely unequal,
sometimes gentle, sometimes rapid; at other times motionless; which circumstances will prevent, as long as
both sides remain uninhabited, the possibility of obtaining just data with respect to distances. But an
insurmountable obstacle will always be found in the instability of the bed of this river, which changes every

‘:*gr; here a sharp point becomes a bay; there an island disappears altogether. Further on, new islands are
_Jrmed, sandbanks change their spots and directions, and are replaced by channels; the sinuosities of the river
are no longer the same; here where it once made a bend it now takes a right direction, and there a straight line
becomes a curve; here ravages and disorders cannot be arrested or mastered by the hand of man, and it would
be extreme folly to undertake to describe them, or to pretend to give a faithful chart of this vast extent of
waters, as we have done for the course of the Ohio, since it would not only be useless but dangerous.”

Today, the natural meandering processes of the MMR have been altered through channelization. Wingdams,
revetments, closing structures and bendway weirs have fixed the channel in place, disrupting the dynamic
processes that create and maintain a diversity of habitat types. By 1968, the river surface area had declined to
100 mi? and the river width to an average 3200 feet (Simons et al. 1974). Today only 25 side channels remain
(USACE 1999b). Recent studies by Theiling et al. (2000) indicate that river surface area and width continues to
decline and side channels continue to be lost.

The objective of the Schenimann Chute HREP is to increase environmental diversity in the area by forming
more shallow and deepwater environments along with maintaining areas with both fast and slow current.
Proposed actions to enhance the chute include cutting notches in existing stone dikes, installation of hard points,
placement of stone revetment, dredging approximately 75,000 cubic yards of sand at the south end, and
placement of a chevron south of the chute. Notching dikes is expected to increase flow during periods of low
water, thereby enhancing connectivity. Placement of 15 hard points is expected to form scour holes and induce
sinuosity within the channel. Stone revetments are planned to be installed below ordinary high water. Dredging
sand from the south end will increase depth and physical diversity and offer access to over-wintering habitat for
“sh during times of low flow. Placement of the chevron near the south end of the chute offers shallow water

.d island habitat with flow diversity.

THREATENED AND ENDANGERED SPECIES
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To facilitate compliance with Section 7(c) of the Endangered Species Act of 1973, as amended, Federal

“ngencies are required to obtain from the Fish and Wildlife Service (Service) information concerning any species,
ted or proposed to be listed, which may be present in the area of a proposed action. The following list of

: «'sp')ecies have ranges that include the concered area:

| Classification | Common Name| Scientific Name | Habitat ]
| Threatened Prdposed to be delisted | Bald eagle | Haliaeetus
leucocephalus  Breeds and winters along major rivers and large reservoirs
| Endangered | Indiana bat | Myotis sodalis | Caves mines; small stream corridors|with well
developed woods; upland forests
| Endangered | Leasttern | Sterna antillarum | Bare alluvial and dredge spoil islands

| Endangered | Pallid sturgeon | Scaphirhynchus albus| Rivers |

There is no designated critical habitat in the project area at this time.

The bald eagle is listed as breeding and/or wintering in counties bordering the MMR. During the winter, this
species feeds on fish in open water areas including those created by dam tailwaters, the warm water effluents of
power plants, municipal and industrial discharges, or in power plant cooling ponds. The more severe the winter
and the greater the ice coverage, the more concentrated the eagles become. They roost at night in groups in
large trees adjacent to the river in areas that are protected from the harsh winter elements. They perch in large
shoreline trees to rest or feed on fish. Bald eagles nest in large trees with an unobstructed view of the
surrounding area. Two bald eagle nests are located in the vicinity of the project area. A nest was observed in
1998 just upstream at approximate river mile 66.5 on the Illinois side of the river. Another nest was observed in
1998 downstream on Marquette Island at approximate river mile 49.0. The eagle may not be harassed, harmed,
jdisturbed when present nor may nest trees be cleared.
Indiana bats are considered to potentially occur in any area with forested habitat. Indiana bats mi grate
seasonally between winter hibernacula and summer roosting habitats. Winter hibernacula include caves and
abandoned mines. Females form nursery colonies under the loose bark of trees (dead or alive) and/or cavities,
where each female gives birth to a single young in June or early July. A maternity colony may include from one
to 100 individuals. A single colony may utilize a number of roost trees during the summer, typically a primary
roost tree and several alternates. Some males remain in the area near the winter hibernacula during the summer
months, but others disperse throughout the range of the species and roost individually or in small numbers in the
same types of trees as females. The species or size of trees does not appear to influence whether Indiana bats
utilize a tree for roosting provided the appropriate bark structure is present. However, the use of a particular .
tree does appear to be influenced by weather conditions such as temperature and precipitation. During the
summer, the Indiana bat frequents the corridors of small streams with well-developed riparian woods as well as
mature upland forests. It forages for insects along stream corridors, within the canopy of floodplain and upland
forests, over clearings with early successional vegetation (old fields), along the borders of crop lands, along
wooded fence rows, and over farm ponds and in pastures. It has been shown that the foraging range for the bats
varies by season, age and sex and ranges up to 81 acres (33 ha). To avoid impacting this species, tree clearing
activities should not occur during the period of April 1 to September 30. If it is necessary to clear trees during
this time frame, mist net surveys may be necessary to determine if Indiana bats are present.

The least tern occurs in several counties along the Mississippi and Ohio Rivers. It nests on bare alluvial or
dredge spoil islands and sand/gravel bars in or adjacent to rivers, lakes, gravel pits and cooling ponds. It nests
”"‘sicolonies with other least terns and sometimes with the piping plover. This species forages in shallow water
+eas along the river and in backwater areas, such as, side channels and sloughs. Foraging habitat must be
located in close proximity to nesting habitat. Least terns are known to nest downstream of the project area on

Marquette Island. It must not be harmed, harassed or disturbed when present.
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Forbes and Richardson (1905), Schumulbach et al. (1975), Kallemeyn (1983), and Gilbraith et al. (1988)

~describe the pallid sturgeon as being a fish well adapted to life on the bottom in swift waters of large, turbid,
,3}@-ﬂowing rivers. Pallid sturgeon evolved in the diverse environments of the Missouri and Mississippi Rivers.

: x*"foodplains, backwaters, chutes, sloughs, islands, sandbars, and main channel waters formed the large-river
ecosystem that provided macrohabitat requirements for pallid sturgeon and other native large-river fish. These
habitats were historically in a constant state of change. Mayden and Kuhajda (1997) describe the natural
habitats to which the pallid sturgeon is adapted as: braided channels, irregular flow patterns, flooding of
terrestrial habitats, extensive microhabitat diversity and turbid waters.

The historic floodplain habitat of the Missouri and Mississippi Rivers provided important functions for the
native large-river fish. Floodplains were the major source of organic matter, sediments and woody debris for the
mainstem rivers when floodflows crested the river’s banks. The transition zone between the vegetated
floodplain and the main channel included habitats with varied depths described as chutes, sloughs or side
channels. The chutes or sloughs between the islands and shore were shallower and had less current than the
main channel. These areas provide valuable diversity to the fish and probably served as nursery and feeding
areas for many aquatic species (Funk and Robinson 1974). The still waters in this transition zone allowed
organic matter accumulations, important to macroinvertebrate production. Both shovelnose sturgeon and pallid
sturgeon have a high incidence of aquatic invertebrates in their diet (Carlson et al. 1985, Gardner and Stewart
1987). Floodflows connected these important habitats and allowed fish from the main channel to utilize these
habitat areas to exploit available food sources.

PROPOSED PROJECT FEATURES

The preferred plan for the Schenimann Chute HREP includes five parts: (1) cutting notches in existing old stone

‘kes and a pile dike, (2) construction of hard points, (3) construction of stone revetment, (4) dredging the lower
~nd of the chute, and (5) construction of a chevron south of the lower end of the chute. A total of nine
alternatives were considered with various combinations of the above listed features.

METHODOLOGY

The Schenimann Chute wildlife and fishery habitats were analyzed by using a combination of the Aquatic
Habitat Appraisal Guide (AHAG) and the Fish Habitat Appraisal Guide (FHAG). The target species analyzed
included the shovelnose sturgeon, paddlefish, sauger, smallmouth buffalo and flathead catfish. Habitat
Suitability Index models were developed for the river otter and false map turtle to determine project impacts on
wildlife species. Existing conditions, future without project conditions and future with project conditions were
examined. This analysis employed an interagency team with members representing the Missouri Department of
Conservation, the Corps and the Service.

The evaluation models utilized produce a rating of habitat quality for each respective habitat type or species.
This rating is referred to as a Habitat Suitability Index (HSI). The HSI, a value ranging from 0.1 to 1.0,
measures the existing and future habitat conditions compared to optimum habitat which is 1.0. This value,
when multiplied by the available habitat within the project area, will provide a measure of available habitat
quality and quantity known as habitat units.

"ach analysis includes limiting factors in each matrix. Absence of critical life requisites for a particular species
.akes the habitat unsuitable and results in a HSI value of 0.1 regardless of other habitat characteristic scores.
Average annual habitat units (AAHU’s) for each species are calculated to reflect expected habitat conditions
over a 50-year project life. The following analysis is based on data provided by the Corps.
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EXISTING AND FUTURE WITHOUT PROJECT CONDITIONS

qi;‘number of assumptions were made about what the project area and vicinity would be like 25 and 50 years in
«ate future without any project. One assumption was that at 25 years in the future there would only be a spring
connection between Schenimann Chute and the Mississippi River. At 50 years in the future the side channel
would be totally disconnected from the river. The substrate and depth would become increasingly
homogenized.

In the future without project condition, Schenimann Chute will become essentially unsuitable as riverine habitat
for the fish species analyzed. Habitat quality for the river otter will decline in the future without project
condition, essentially becoming unsuitable. Habitat quality for the false map turtle will also decline, but not to a
significant degree.

FUTURE WITH PROJECT CONDITIONS

A number of assumptions were also made concerning the future with project condition. These include
maintaining and improving flow and connectivity until 25 years into the future. At 50 years in the future,
sedimentation will once again restrict flow and connectivity in the side channel. The same assumptions apply to
depth diversity in the side channel.

The preferred alternative (Alternative 7) will result in a net benefit of 8259 AAHU’s for the fish species
analyzed. This reflects a weighting factor to express the benefits of the chevron to be constructed at the lower

end of Schenimann Chute. Habitat conditions remain unchanged for the river otter. Habitat conditions will

improve slightly for the false map turtle with a total project benefit of 41 AAHU’s with Alternative 7. Overall,
:a proposed project will result in a net gain of 8300 AAHU’s for all species analyzed.

CONCLUSIONS AND RECOMMENDATIONS

The proposed project will be beneficial to the Middle Mississippi River by improving habitat diversity in this
river reach. The project will enhance and improve depth diversity, flow and connectivity in an important side
channel. Aquatic organisms will gain access to important habitat for several life stages, such as spawning,
rearing and overwintering. This area will also provide an important feeding area for many species and serve as a
production area for small fish and invertebrates that other species feed upon. Increased depth diversity and
improved flow should elongate the life of this side channel and improve water quality. For these reasons, the
project will improve habitat for the endangered pallid sturgeon and provide additional habitat for the endangered
least tern, the threatened bald eagle and other large river fish species. '

The habitat evaluation models utilized are useful tools for conducting incremental cost analysis. However, none
of the models can truly reflect the benefits to fishery resources in the area. The proposed project supports
aquatic ecosystem restoration and is in accordance with the Service’s goals of habitat restoration and
enhancement in the MMR. Therefore, we fully support the construction of the Schenimann Chute HREP at the
earliest possible date. Thank you for the opportunity to provide this Draft Fish and Wildlife Coordination Act
Report.

Sincerely,

Joyce A. Collins
Assistant Field Supervisor
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cc: MoDOC (Christoff, Hrabik, Boone)
. IDNR (Stuewe, Atwood)
) USFWS (Steinbach, Surprenant)
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APPENDIX N

CUMULATVE IMPACT ASSESSMENT OF THE UMRS-EMP HABITAT
REHABILITATION AND ENHANCEMENT PROGRAM
Prepared by the Environmental Analysis Branch
St. Louis District, Corps of Engineers
January 2001

This document attempts to assess the readily quantifiable cumulative impacts of habitat projects
implemented under the Habitat Rehabilitation and Enhancement component of the
Environmental Management Program (EMP) for the Upper Mississippi River System (UMRS).
Cumulative impact is defined as "the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency (Federal or nonfederal) or person undertakes such other
actions. Cumulative impacts can result from individually minor, but collectively significant
actions taking place over a period of time" (Council on Environmental Quality, 1987).

Background. The EMP was established by the 1986 Upper Mississippi River Management Act
(within 1986 Water Resources Development Act (WRDA)) and was reauthorized in

1999. When the program was first established, it was scheduled to expend $189.6 million over a
15-year period (1988-2002) for habitat rehabilitation and enhancement (EMP-HREP) projects on
public lands that lie in and along the Mississippi River from St. Paul, Minnesota, to Cairo,
Illinois, and several of its major tributaries, including the Minnesota and Illinois Rivers. When
EMP was reauthorized in 1999, the program was extended indefinitely, and was authorized to the
funding level of approximately 33.0 million per year to cover all of its major programs, including
$22,750,000 for the HREP program, however, the program has not been funded to the authorized
level to date. In general, HREP’s are proposed by the states of Minnesota, Wisconsin, Jowa,
Illinois, and Missouri and the U.S. Fish and Wildlife Service (FWS), developed and designed by
interagency planning teams, and engineered and constructed by the Corps of Engineers (St. Paul,
Rock Island, and St. Louis Districts). The Rock Island District is responsible for administration
of the EMP-HREP program.

The goal and objectives of the EMP HREP program include 1) restoration, protection, and
enhancement of critical aquatic, wetland, and floodplain habitat types throughout the UMRS, 2)
monitoring the habitat projects in order to learn how to better future restoration efforts,
3)improving communications and expanding partnership among the many UMRS management
agencies, interest groups, and the general public, and 4) being a model program to other similar
river systems and water resource management programs

Because impoundment and river regulation for navigation have significantly modified the
hydrologic regime and the pattern of sedimentation, the most pervasive environmental problem
on the UMRS is sedimentation. Most projects are designed to counteract side channel and
backwater sedimentation, and generally involve dredging and alteration of flow patterns with
riverine structures, construction of enclosed levee systems with pumping facilities for water level
control, or island construction.
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Existing NEPA documentation for EMP-HREP Projects. For every EMP-HREP project, a
site-specific planning document is prepared which includes NEPA documentation. An
environmental assessment (EA) is prepared to determine if an EIS is needed. Probable impacts of
project alternatives on all significant physical, biological, cultural, social, and economic
resources are described. Cumulative impacts are addressed, but often briefly. General
information pertaining to each HREP project, and for some projects, full planning documentation
reports, can be obtained at the following links:

St. Paul

http://www.mvp.usace.army.mil/enviro_protection/umrs program/

Rock Island

http://www.mvr.usace.army.mil/EMP/hrep.html

St. Louis

http://www.mvs.usace.army.mil/pm/Project%20Menu/District%20Map%20Page %20with%20H
otspots.htm#top_of list of projects

A programmatic environmental impact statement or EIS has not been prepared for the entire
EMP-HREP program, however, a habitat needs assessment (HNA) has been completed in
support of the UMRS EMP. The EMP HNA was designed to help guide future HREP’s on the
UMRS. To identify habitat needs, historical, existing, forecast, and desired future conditions
were compared at the system, reach, and pool levels. To accomplish the HNA, a GIS tool and a
new floodplain vegetation successional model were developed. These tools allow geomorphic
and land cover characteristics to be translated into the potential habitat areas for species to occur.
The HNA detailed report, and summary report, can be accessed via the Internet at the following
web address: :
http://www.umesc.usgs.gov/habitat needs assessment/emp_hna.html.

Limitations/observations concerning this camulative impact assessment. Because of a
number of factors, the scope and degree of detail contained in this assessment are limited.

1. Cumulative impacts on physical and biological resources within the UMRS will be addressed
in this assessment. Effects on cultural, social, and economic resources, which are not the focus of
the EMP-HREP program, are not addressed.

2. This assessment is based primarily upon EMP-HREP data maintained and provided by the
Rock Island District Corps of Engineers from which the EMP program is managed, and the
United States Geological Service (USGS) Upper Midwest Environmental Science Center
(UMESC), who is partnered with the Corps of Engineers for the collection and analysis of long
term monitoring data collected by the Long Term Resource Monitoring Program (LTRMP),
whose day to day activities are managed by UMESC. The data consists of a list of projects by
status as of the end of 2001, as well as a summary of project outputs for each District.

3. The systemic effects information concerning EMP- HREP impacts is very limited, and there
are inconsistencies in this data among the Districts. For example, the description or classification
of habitats improved by EMP-HREP projects is not uniform. Because the HNA was recently
conducted, uniformity should improve in the near future based on the broadly accepted
geomorphic and land cover classifications, and improved accessibility of GIS information. In
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contrast, the collection of administrative and budgetary data for the EMP-HREP program has
been standardized for quite some time now.

4. This assessment was prepared by the St. Louis District, with limited input from the St. Paul
and Rock Island Districts. Full participation from all three Districts, although desirable, was not
possible given other priorities. Also, time limitations of staff within the St. Louis district are also
restrictive to the amount of detail that is feasible for such a project. The St. Louis District
intends to include this assessment in all future planning reports for St. Louis EMP-HREP
projects. In the future, this assessment will undergo periodic updates to reflect the change in
status of projects, as well as known changes concerning ecological status of projects and the
river. The District also intends to coordinate periodically with the Rock Island and St. Paul
Districts to make further improvements in the description of cumulative impacts.

5. The "past, present, and reasonably foreseeable future" EMP-HREP projects correspond to the
three project status categories used in the tables in this assessment. Past projects are those
already constructed or in the process of being constructed, present projects are those in the
design or current planning phases, and future projects are those ideas that have been proposed
and discussed amongst agencies as projects that may be planned for in the future, but have not
yet entered into any formal planning phase.

6. The scope of this assessment is limited to the EMP-HREP program. A full assessment of
cumulative impacts in the UMRS could very well include other Corps of Engineer programs,
such as maintenance and operation of the navigation system, management of Corps lands
adjacent to the navigation project, and the permitting of construction activities in waters of the
United States through the regulatory program, but this is not feasible at this time. Currently there
is a navigation study ongoing that will produce a cumulative impact assessment based on the
impacts of the UMRS navigation system. Likewise, this assessment could include habitat
management and restoration activities in the UMRS by others such as the FWS and states, and
environmental regulatory programs implemented by such agencies as the Environmental
Protection Agency (EPA) but this too was not feasible.

7. The assessment of cumulative impacts is very compatible with an ecosystem approach to
resource monitoring, project planning, and resource management. The ecosystem perspective is
new to the Federal government within the last 10 or so years, and implementation of this
approach is still in its infancy.

Past Condition and Historic Change of UMR Habitat.

This section, and basic river landscape conditions in the current condition and future condition
sections below have been summarized or directly takén from the HNA Summary Report (2001)
and the HNA Technical Report (2001). For detailed information and further reading, please feel
free to view these documents at the following web address:

http://www.umesc.usgs.gov/habitat needs assessment/emp hna.html.
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Information on historic land cover have come from U.S. Government Land Office maps and
survey notes of the 1800’s. This source provides a good coarse level basis for interpretation of
historic land uses/land cover, but usefulness is limited to coarse interpretation as mapping
methods of the early 19" century lack the precision of methods used today.

Prior to widespread European settlement of the region, the UMR Basin was a diverse landscape
of tallgrass prairie, wetlands, savannas, and forests. Human activities over the past 150 years
(agriculture, urban use, etc.) have resulted in the present landscape that is highly developed.
Because of the human induced changes in the UMR, plant communities do not reflect their
former distributions, and animal populations and ranges have been effected to some degree,
leading to Federal threatened or endangered status for some.

Northern river reaches of the UMR were more forested and were composed of mixed silver
maple forests, seasonally flooded backwaters, floodplain lakes, marsh, and prairie. Beginning
around the northern Iowa border and along the lower Illinois River, grasslands and oak savanna
dominated floodplain plant communities, and forests had a greater component of oaks and other
hardmast trees. Below the Kaskaskia River, the floodplain was heavily forested with species
characteristic of southern bottomland hardwood communities. Impacts of river floodplain
development include forest loss and open water gain in northern reaches, and grassland and
forest losses in the rest of the UMRS with a major conversion to agricultural use. (Table 1).
Agricultural development and levee construction around the turn of the 20th Century eliminated
native communities and decreased the lateral connectivity of the river. Levees currently protect
about 3% of the floodplain in pools 1-13, 50% of the floodplain in pools 14-27, 80% of the
floodplain in the open river portion of the Mississippi (below pool 26), and 60% of the Lower
Illinois River reach (Figure 1). Levees cut floodplain areas off from frequent flood events are
thought to have changed much of the natural river processes that involve floodplain interactions,
such as exchange of nutrients and nutrient assimilation, the seasonal aquatic connections that
played important roles in providing temporary habitats for feeding and rearing to fish species in
the UMR, and seasonal hydrology important in providing highly productive food plants and
invertebrates for nesting and rearing, and resting waterfowl and other aquatic birds.

(From HNA Technical Report, Section 3.1, pp 24-31) - Land cover community change differs
throughout the UMRS. Pools 13, 17, 22, 24, 25, and 26 show similar magnitude and type of
change (Table 1). Pool 4 is unusual among other UMR pools in that Lake Pepin, a natural main
stem lake, dominates Pool 4 land cover. Water is the dominant cover type in the landscape, and
the proportion of water remains very similar after impoundment. Marsh habitats were small
components of the landscape in both time periods, but their percent composition increased
fourfold in the later time period. The amount of prairie remained similar, but the amount of
timber was halved. Loss of much of the Timber was caused by inyndation caused by dam
construction, development and agriculture.

The increase in the open water class between pre-settlement and 1989 in Pool 8 (150%) far
exceeds that of any other pool presented. Impoundment by navigation dams flooded most of the
lower one-half of the pool and killed most of the terrestrial plants, as occurred to some degree
with most of the pools in this region. The proportion of timber in Pool 8 dropped 38%. Some was
likely lost to development (11%), but the remainder was likely flooded and killed or swept away
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as islands eroded. Sediment accumulation and littoral (i.e., wind and wave) processes in the
navigation pools of the northern reaches have greatly altered aquatic habitats. Marsh area was
reduced by about one-half, but prairie area increased slightly. Agriculture is a small component
of the landscape in pool 8, but the proportion of developed area is highest among all the reaches.

Pool 13 experienced very little change in the proportion of open water in the early and late time
period. The increase in open water impounded area in the lower end of the pool may have been
balanced by loss of aquatic area elsewhere in the pool. The area of marsh habitats increased from
only 4.5% to 18.3% of the Pool 13 area, probably in response to the creation of shallow aquatic
areas in the lower pool and loss of depth in backwaters that allowed emergent plant growth.
Prairie area was reduced from 35% of the area to 5%. Most of the area was likely converted to
agriculture, which occupies about 32% of the contemporary floodplain. Impacts of development
and inundation reduced timber area in Pool 13 by one-half (~40% to ~20%).

The proportion of open water area in Pool 17 increased from 15% to 25% of the Pool 17 area
between pre-settlement and 1989 periods. The change is difficult to detect in plan form view, but
there appears to be a slight widening of the channel areas, no large impounded or backwater
areas were created. Marsh area increased very slightly, but it is a very minor component of the
reach in both periods. Prairie area decreased from 57% in the presettlement period to only 7%
the latter time period. Much of the area was converted to agriculture, which occupies about 30%
of the modern floodplain area. Timber area increased slightly in the later time period, perhaps
encroaching into former prairies. Developed area displaced about 5% of the pre-settlement
communities.

Pool 22 lost a small proportion of aquatic area between pre-settlement and contemporary periods.
The marsh class was absent in the early period and barely present in the modern era. Prairie had
been a substantial component of the pre-settlement landscape at 35% of the reach, but it was
reduced to only 4% of the modern landscape. Timber occupied more than one-half of the
floodplain in the pre-settlement era, but was reduced to 12% of the floodplain area in 1989. Most
of the former prairie and timber was converted to agriculture, which occupies more than 70% of
the modern landscape. Floodplain development is a very minor component of the modern
landscape.

Pool 24 has developed similarly to Pool 22. The proportion of the Pool 24 floodplain classed as
open water decreased slightly between the pre-settlement modern eras. Marsh area, a small
landscape component in both periods, increased in the latter period. Prairie was the dominant
land cover class in the pre-settlement era at 46% of the floodplain area. It was largely converted
to agriculture, and only 3.3% of the floodplain was classed prairie in 1989. Timber was the
second most prominent land cover class in pre-settlement Pool 24, covering about 40% of the
floodplain. Logging and agricultural clearing reduced timber cover to only 13% of the modern
floodplain area. Floodplain development is a very minor component of the modern landscape.

Open water was a larger component of the pools 25 and 26 floodplain landscape than pools 22
and 24, but the changes over time are similar in these reaches. The open water class area changed
very little between pre-settlement and contemporary periods. Marsh area was a small landscape
component in both time periods, but it did increase in the latter period. Prairie was, again, the
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major landscape component at 46% of pre-settlement floodplain area, but it was reduced to only
6% of the contemporary floodplain area. Agricultural conversion displaced most of the pre-
settlement prairie and currently occupies over 50% of the floodplain area. Timber area was
reduced from 35% of the pre-settlement floodplain to about 20% of the modem floodplain area.
The degree of development was slightly higher at 3.1% of modern floodplain area than pools 22
and 24, but lower than the northern pools.

The lower portion of the UMR Open River reach (river miles 0-80) supported a much different
pre-settlement environment than the northern river reaches. The pre-settlement landscape was
almost completely forested, with timber covering 87% of the landscape and forested swamp
covering 6% of the floodplain. Open water was the only other land cover class, occupying 7% of
the pre-settlement floodplain area. Open water in the modern era was reduced to about one-half
of its pre-settlement proportion of the floodplain (6.9% to 3.6% of floodplain area). The loss is
because of narrowing of the channel and loss of secondary channels. Agriculture is the dominant
cover type in the modern era, occupying about 70% of the floodplain area. Timber covered about
20% of the floodplain in 1989, but most was restricted to islands and the land between the river
and set back levees. Prairie occurs in 1989 as a landscape component in leveed areas.

The Illinois River below the Great Bend at Hennepin, Illinois differs from the Mississippi River
in that it is a very low gradient river. The pre-settlement river in the La Grange reach had many
backwaters of various degrees of connectivity with the main channel compared to the Mississippi
River. Open water increased slightly in the modern era, but importantly, the distribution of the
water changed from numerous small lakes to several very large open backwater areas. The marsh
component of the landscape decreased slightly in the contemporary era. Prairie occupied about
20% of the pre-settlement floodplain areas, and still accounts for 10% of the floodplain area.
Timber fringing channels and backwater lakes was the dominant pre-settlement cover type,
occupying almost 60% of the floodplain. Levee construction and agricultural conversion reduced
timber cover to 23% of the modern floodplain area. Swamp areas present in the pre-settlement
era were absent in 1991. Agriculture behind protective levees occupies about 45% of the modern
landscape.

Current Conditions

Overall Land Cover

(From HNA Summary Report) - The UMRS floodplain area encompasses over 2.6 million
acres. Agriculture is the dominant land cover class, occupying about 50 percent of the floodplain.
Open water is the second dominant land cover class, covering 17 percent of the floodplain.
Floodplain forests follow closely, occupying 14 percent of the floodplain. None of the other
classes exceeds 10 percent of the floodplain area, and only developed land areas exceed 5
percent (Table 2).

Land cover classes are unevenly distributed throughout the river system, and the absolute
floodplain area of river reaches and pools may also differ greatly. An analysis of long-term
change in several broad habitat classes helps assess general change over time. When examining
existing conditions, or managing for discrete habitat or species, attention to fine details of habitat
may be more appropriate.
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Grassland

The review of historic ecological change presented earlier clearly demonstrates the loss of
grassland land cover from Iowa to southern Illinois. The extent of grassland fragmentation and
conversion are the most extreme changes in many parts of the UMRS. Grassland patch
connectivity has been highly reduced, and connectivity to other natural habitats has been reduced
where agriculture or development are adjacent to grassland patches.

Forest

(See Figure 2) Forest was and remains an important component of the floodplain landscape for
many reptile, amphibian, bird, and mammal species. Contemporary forests are distributed
differently and have different species composition than in the past. They are even aged and have
low tree species diversity. Changes in response to river and floodplain development differ among
geomorphic reaches. Floodplain forests in northern pooled reaches were replaced mostly by
water impounded by dams and also by development. Forests remaining in the upper pooled
reaches have species composition similar to the past. In the southern pooled reaches, the lower
Illinois River, and the Open River south to the Kaskaskia River, open forests and grassland-oak
savannas joining dense riparian forests and grasslands were eliminated, but riparian forests
remain largely intact. In the Open River south of the Kaskaskia River, the floodplain was once
almost completely forested, but was later cleared and levees were constructed to protect crops.

Marsh

(See Figure 2) Marsh fragmentation is difficult to assess because river marshes were not well
mapped in early periods and they are inherently fragmented along backwater margins, wet
meadows, and river banks. Generally, contemporary marsh communities are more abundant in
northern river reaches than in southern reaches, where there are few backwaters, river water is
turbid, and sediment quality is poor. Marsh patches are so small and widely separated in southern
river reaches that they can barely even be seen at this map scale. There is greater absolute
acreage of marsh habitat in northern pooled reaches, and the proportion of total floodplain area is
very much greater, because the northern reaches have less total area than southern reaches (Fig.
14). In other words, marsh habitats are more abundant, widely distributed, and common in
northern river reaches.

Agriculture

(See Figure 2) Croplands currently occupy about one-half of the total UMRS floodplain area,
and agriculture is the dominant land cover class. Cropland distribution is skewed toward
southern river reaches where levees protect the wide fertile floodplains (see figure 2).
Agriculture is the largest continuous land cover class in the lower 500 miles of the UMR and the
lower 200 miles of the Illinois River. Grasslands once occupied most of the current agricultural
land, but forested areas were also converted to crops.

Connectivity

Seasonal flooding is an ecologically important process in large river floodplain ecosystems
because it connects the river with its floodplain. In the UMRS many low elevation floodplain
areas are no longer subject to seasonal flooding because they are permanently flooded from
impoundment by navigation dams. Comparing pre-dam and post-dam, total open water area has
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decreased or remained stable in Pools 5a, 6, 14 to 25, the Open River, and the Illinois River, but
it increased in Pools 4, 5, 7 to 13, and 26.

Stability implies that dams had little effect on the plan form outline and amount of open water
area. Decreases in water area are attributable to several geomorphic processes including: loss of
contiguous backwaters, filling of isolated backwaters, loss of secondary channels, filling between
wing dams, and delta formation. Increases in water area are apparent where dam impacts

inundated significant amounts of low elevation floodplain in lower pool areas.

Connectivity of UMRS aquatic habitats has also been modified by dams that block fish migration
on the mainstem rivers and up into tributaries. Flood control and hydroelectric dams block access
to over one-half of the length of tributary streams and rivers. Fish use tributaries for spawning
and to seek refuge from harsh flow or water quality conditions on the main river. Upper
Mississippi River System navigation dams are used to maintain low flow navigation, so the dams
were constructed to allow high flows to pass freely through the dams with all gates open. Locks
and dams 1 and 19 present nearly complete barriers to upriver fish migration because they are
also hydroelectric dams with high fixed crests. The other dams are open from 1 to 30 percent of
the time, which provides some opportunity for upriver fish passage.

Fragmentation

Natural habitats are highly connected south of Minneapolis to Clinton, Iowa, because there is
abundant public land (Figure 1). However, discontinuity in the distribution of public lands and
levees has resulted in significant habitat fragmentation south of Rock Island and along the lower
Illinois River. The riparian forest remains fairly contiguous in a narrow band along the
longitudinal gradient of the rivers, but large tracts of other native floodplain terrestrial
communities only remain as remnants in the national wildlife and fish refuges and state
conservation areas.

Diversity

Habitat diversity is a measure of the different types of habitats, their size, and their relative
abundance in a defined area. Habitat diversity can be calculated for both land cover and
geomorphic areas. Land cover diversity is highest along Minnesota, Wisconsin, and northern
parts of Illinois and Iowa. Pools 1 to 4, 14 to 19, and the Illinois River have moderate diversity.
Pools 1 and 15 are highly urbanized, Pool 18 and Alton Pool are highly agricultural and have
incomplete data. Pool 20 and southward have the lowest Agriculture is an obvious low diversity
environment but even natural communities such as this sedge marsh can have few species. A
more diverse marsh supports many different types of herbaceous and woody plants. diversity
scores. These lower reaches are highly developed for agriculture. Geomorphic area diversity
follows a pattern very similar to land cover diversity.

Floodplain and Aquatic Areas

Geomorphic areas, or aquatic and terrestrial features within river reaches, are parts of the river
system that have similar geologic origins, formed by similar river processes or manmade
structures. They include channel, backwater, and floodplain areas. Aquatic areas are either
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contiguous (connected with the river) or isolated (normally not connected with the river).
Similarly, floodplain areas are either contiguous or isolated from the river by levees. The
geomorphic area data are limited to UMR Pools 4 through 26, the La Grange Pool, and the Cape
Girardeau LTRMP study reach. The summary of the reach from Lake Pepin to St. Louis,
Missouri shows that about 40 percent of the total floodplain area (including both aquatic and
floodplain areas) is leveed, but levees are concentrated south of Rock Island, Illinois (Figure 1).
This figure closely approximates the amount of agriculture in the floodplain. The distribution of
leveed areas as proportion of total floodplain area is about:

3 percent north of Pool 13;

50 percent from Pool 14 through Pool 26;

80 percent in the Open River; and

60 percent of the lower 160 miles of the Illinois River.

Contiguous floodplain susceptible to seasonal flooding constitutes about 23 percent of the
floodplain area system-wide. Islands are about 8 percent of the floodplain area, bringing the total
terrestrial area to about 70 percent of the floodplain from Minneapolis to St. Louis.

The range of the proportional contribution of aquatic area types was 10 to 70 percent of the total
river floodplain area, which is indicative of the geomorphic variability among river reaches and
the differing effects resulting from impoundment. Backwater aquatic area classes are more
prominent in the northern pooled reaches, and channel habitats are more prominent in the
southern pooled reaches.

Cumulative impacts. Cumulative impacts addressed in this assessment include: Summary of
HREP projects, habitats affected, target animal groups, distribution of project sites within the
UMRS, proportion of UMRS floodplain affected by projects, bottomland forest affected, and
effects of project levees

Summary of HREP projects in the UMRS. The main problems facing habitats on the UMRS
today include tributary effects of increased inflows of nutrients and sediment, decreased
interaction of the floodplain with the main river, decreased structural diversity due to island
erosion, sedimentation, and leveed floodplain, and alterations to hydrology of the floodplain due
to altered water levels in the pools. Table 3 provides an overview of the projects that are
constructed, being constructed, or are in the planning or design phases (moving toward
construction), the general habitat problems of each of the projects, the methods incorporated for
fixing the problem, and the general animal groups of focus. From this table, it can be seen that
HREP projects have focused on utilizing several key methods for counter acting the effects of
the above problems. These have included: .

e Backwater Dredging - Create or restore overwintering fish habitat and depth diversity;

e Water Level Management (Dikes and Water Control Systems) - Reduce sediment
deposition in backwater and wetland areas and manipulate water levels to promote
aquatic plant and invertebrate production, and restore waterfowl resting and feeding
habitat;
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e Islands - Restore aquatic and migratory waterfowl habitat by providing physical
conditions necessary for the re-establishment of aquatic plant growth and reduce wind
and wave action;

Shoreline Stabilization - Prevent shoreline erosion and create fish habitat; -

e Secondary Channel Modifications - Preserve aquatic habitat by reducing sedimentation in
backwater areas;

e Aecration - Restore aquatic habitat by improving water quality;

e Other (e.g., dike or wing dams alterations, potholes, land acquisition) - Complement to
one of the other project types.

Of the 58 projects listed on table 3, 57 % utilized dredging to some extent to increase depths or
reconnect main channel to off channel habitats, 40% incorporate construction of levees and other
structures that allow for independent water level management or protection from sedimentation,
28% included shoreline stabilization, 24% involved island restoration or protection.

As of February 28, 2002, a total of 77 sites in UMRS either already completed or under
construction, in the planning or design phase, or identified as possible future sites, but not yet
initiated (Table 4, Figure 3). There are 32, 22, and 23 projects within the St. Paul, Rock Island,
and St. Louis Districts, respectively (Table 5.). Two of St. Paul’s projects are phased or divided
into two parts, and these phases have been treated as separate project sites in this assessment.
The Mississippi River Bank Stabilization project, which expands across pools 6 through 10 in
the St. Paul District, was treated as one site because no details were available for each pool.

Of all the sites that are currently completed or under construction, the St. Paul District tends to
have the smallest sites (average about 600 acres), and the Rock Island District the largest
(average about 2,400 acres). Sites in the St. Louis District average about 1,700 acres. However,
sites in all three Districts range widely in size, from as small as 20 acres to as large as 7,300
acres. Table 2 shows the clear tendency within the St. Paul District that sites already constructed
or under construction are the smallest, sites that are in the design and planning phase are
intermediate in size, and possible future sites are the largest. This tendency holds true for the
Rock Island district as well, except that the projects average size within the design and planning
phase are skewed upwards due to the potentially large impact area of the Pool 11 Islands project
(approximately 9900 acres). Among the sites that lie within the St. Louis District, the tendency
appears to be just the opposite. There has been a shift of focus from implementing projects in
only the pooled portion of the district (sites above Mississippi River Mile 200) to both the pooled
and open river portion of the district. In the open river, the major habitat focus tends to be
toward restoring aquatic side channel habitat, which relatively speaking, tend to be smaller in
size (footprint) than the projects that take place within the floodplain terrestrial and aquatic
zones. Also in the open river,-the Stone Dike Alteration project and Least Tern Project, which
both will attempt to alter habitat by altering river structures and dredged material, are planned to
affect the river in phases throughout the lower 200 miles of the UMR. Both of these projects
have not had acreage estimated as it is impossible to do at this point, but it is clear that the
projects will impact large areas when all phases are completed.

There are 113,661 acres of aquatic and terrestrial habitats within all 77 EMP-HREP project sites,
for which habitat conditions are expected to improve as projects continue to be implemented and

N-11



ideas for projects continue to be conceived. Table 6 and 7 present existing land use/land cover
type (1989 land cover) percentages and acreages respectively at each of the projects with defined
boundaries. Some projects, such as Swan Lake and Batchtown, include features in adjacent
upland areas for the control of soil erosion. These upland areas are not reflected in the tables.

Habitats affected. Over all, most habitats affected by EMP-HREP projects are aquatic (Table 6
and 7). In all the districts, the selected HREP sites tend to have land cover mainly consisting of
open water and floodplain forest, and generally 5% or less of the project sites consisting of other
vegetation cover types. In the St. Paul District, HREP sites mostly tended toward open water,
submersed and floating leaved aquatic vegetation, and bottomland forest. Rock Island shows the
same tendencies for cover type as St. Paul, but a greater proportion of land cover is in floodplain
forest. The St. Louis District again shows open water being the dominant cover type, but the
HRERP sites have very little in the way of submersed and floating leaved aquatic vegetation, with
more vegetation consisting of floodplain forest. The tendencies of different cover types within
each of the districts HREP sites tend to agree with the overall cover types that were presented in

- the HNA, with the northern UMRS pools (1-14) tending to have the greatest abundance of sub-
aqueous and floating leaved vegetation and a lack thereof in the southern portion, and a fair
proportion of all pools consisting of floodplain forest. The amount of agriculture as a proportion
of the total floodplain that is very evident as occurring in the southern part of the UMRS (south
of pool 18) in the HNA analysis is not evident within the project boundaries. This is partly due
to the fact that the HREP sites to date have occurred on lands that are managed by either the
USFWS or State natural resource agencies or occur within the lowest elevations of the floodplain
least favorable to farming. While there is some occurrence of farmland on these properties, the
management of the land is for the most part for natural floodplain vegetation species, particularly
moist soil plant production.

Land cover/ land use changes for pre and post project conditions have not been completed for all
of the EMP projects to date, but two examples have been completed for this assessment to
demonstrate cause and effect relationships of HREP projects to land cover. The sites were
chosen based on the availability of recent data, and to display two different but common
restorations that occur under the EMP program. One site is the Pool 8 islands restoration phase 1
and 2, and the other is Dresser Island in Pool 26, which is a water level control type of project.
While the utility of vegetation to suggest change can be somewhat misleading when seasonal
effects are taken into account, the data presented here appear to show project related changes
irrespective to season.

The Pool 8 phase 1 project (initiated in 1989 and completed in 1992) restored and constructed
three islands totaling 13,000 feet long to reduce wave action in the backwater area in order to
maintain existing valuable habitat and provide conditions necessary for the re-establishment of
aquatic plant beds in approximately 1000 acres of backwater habitat. This phase can be seen in
the area outlined in red on the left (west) side of Figure 4. Phase 2 of the project (initiated in
1997 and completed in 1999) consisted of building seven islands totaling 26 acres in size and
about 11,000 feet long to reduce wave action in the backwater area in order to maintain existing
valuable habitat and provide physical conditions necessary for the re-establishment of aquatic
plant beds and deepwater habitat. Phase 2 is the area outlined on the right (east) side of Figure 4.
It can be seen in the figure that the open water land cover type has been reduced indirectly
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proportional to submersed aquatic plant beds, which was the overall physical change expected
within the boundaries of both phases of the project.

The Dresser Island project, which was completed in 1991, included the construction of a low
level berm around the perimeter of the project site, and incorporated water control structures
which were to allow controlled flooding of the separate management units of the site. The
changes shown for Dresser in Figure 5 are much less obvious than those shown for the Pool 8
islands project. This is due to several factors, including the flood of 1993 and 1995 having great
impacts to the Dresser Island site, and that the photos used to determine 2000 land cover/land use
were less accurate for the purposes of determining land cover/land use than in previous years.
The photo accuracy can be attributable to what seems to be a major change in 1994 of wet
floodplain forest to cottonwood forest, and back to wet floodplain forest in 2000. The main
project related change that can be seen is the decrease in permanently flooded aquatic plants
(Floating-Leaved Aquatic Bed and Semi-permanently Flooded Emergent Perennial classes) and
an increase in seasonally flooded plant communities (Seasonally Flooded Emergent Annuals and
Perennials classes). While highly varying temporal changes may be a major factor in the
resulting vegetation at a site from year to year, it appears that the Dresser Island project has
resulted in some of the benefits expected during the planning phase. An analysis of annual duck
use days taken between 1991 and 1998 appear to show expected increased use that would result
from the types of vegetation classes that have resulted from the project.

Target animal groups. Animal species are typically chosen as the targets or recipients of ,
intended habitat improvements. Waterfowl and fish have been the focus of many EMP- HREP
projects, mainly because the public lands to which these projects are confined are already under
management by state or Federal natural resource agencies. In many instances the primary
management responsibilities of these agencies as mandated by law are focused upon waterfowl
and fish, with waterfow! often times receiving a greater emphasis in practice. Threatened and
endangered species such as the bald eagle usually are included in management directives also, as
are migratory birds. The waterfowl-fish dichotomy is reflected in Table 3. A count of the
number of project sites targeted toward both waterfowl and fish is approximately 50% of all the
projects (31 of 58). Eighteen, or about 30%, of the 58 project sites include measures targeted
toward improving habitat conditions for mainly UMR fish species, and nine, or approximately
15% are primarily targeted towards waterfowl or other migratory water birds. Animals other than
waterfow] and fish have been mentioned as the targets of project objectives. For example, Table
3 also includes categories for furbearers, migratory birds, or other wetland species. While these
groups of species are targeted in these habitat improvements, it is mainly for purposes of
providing cost benefit analysis for planning projects, meaning that these are the particular species
that are available for evaluation within the Wildlife Habitat Appraisal Guides (WHAG), or

-Aquatic Habitat Appraisal Guides (AHAG) that are typically used by managers in the UMR to

forecast habitat improvements. It is generally assumed that building projects that restore river
function or habitat features will be beneficial to the overall ecosystem, or at least not be
detrimental to other species of the UMRS. For example, habitat analyses conducted by the St.
Louis District for the Pharrs, Stump, Swan, Cuivre, Calhoun and Batchtown projects reflect a net
positive gain in fisheries and wildlife. For these five projects, the cumulative impact to target
fisheries groups or species (including mussels) is +2,024 average annual habitat units (AAHUSs).
For these same five projects, +3,206 AAHUs of habitat benefits will accrue to target wildlife
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species. Habitat benefits in terms of AAHUSs were not computed for the Clarksville or Dresser
projects because they predated the implementation of the habitat unit methodology. Similar data
for the St. Paul and Rock Island Districts are not included, but general information and some
detailed habitat evaluation information can be found at the websites mentioned in section
“Existing NEPA documentation for EMP-HREP Projects” above.

Distribution of EMP-HREP project sites within the UMRS. Table 4 and figure 3 shows that
EMP-HREP projects are distributed rather uniformly throughout the UMRS, but there are gaps in
the system where projects are not located. Of the projects that are constructed, under
construction, or in the planning and design phase, there are two project sites on the Minnesota
River, six on the Illinois, and fifty-six project sites on the Mississippi. The most significant gap
is the lower 201 miles of the Mississippi River, from Lock and Dam 26 at Alton, Illinois to
Cairo. This reach includes pool 27 and the open river. The scarcity of existing public lands along
this river segment is the main reason for the lack of EMP-HREP projects. Other gaps are to the
north, and include pools 2-3, 12, 15, and 19- 20 on the Mississippi. (From St. Paul to Alton -from
mile 847 to mile 201 -there are 25 pools on the UMR, each one averaging about 26-river miles in
length). Like the open river, there are no projects in pool 2 because of a scarcity of public lands.
The gap in pool 3 is due to the combination of a scarcity of public lands, and the current lack of
interest by the Minnesota Department of Natural Resources to cost share EMP-HREP projects on
a considerable amount of state-owned land. Pools 12, 15, 19 and 20 are mainly in privately held
lands. Until the land would become available, projects will not occur in those sites. In the gap
below pool 26 (lower UMR) it is expected that more projects will be built within the reasonably
foreseeable future as there has been much interest amongst the partner agencies and non-
governmental organizations to restore side channel habitats, and there is expected to be
significant purchases of land by the USFWS to expand the Mississippi River Wildlife Refuge. It
is reasonable to expect that as EMP-HREP projects become more numerous and more closely
distributed throughout the UMRS, synergistic effects will occur ("the whole is greater than the
sum of its parts"). At the present time, there is no methodology available to quantify this
anticipated effect.

Proportion of UMRS floodplain affected by EMP-HREP Projects. The outline of the UMRS
floodplain can be used as the boundary of the ecosystem in which EMP-HREP projects lie. Table
8, contrasts the approximately113,000 acres (177 square miles) of all 77 projects identified in
Table 5 (not all have been constructed yet) with the full floodplain of the UMR (Illinois River
and all of the UMR), which covers about 2.65 million acres (or about 4100 square miles). About
4.5% of the total UMRS floodplain, from bluff to bluff, has been or will be affected in terms of
habitat improvements. Following Corps District boundaries, projects in the St. Paul, Rock Island,
and St. Louis districts affect about 8.1%, 5.5%, and 2.1% of the total floodplain respectively, or
about 3.7% if viewed over the UMRS as a whole. If acres of the floodplain are broken down
into only "natural" habitats (all coverage excluding developed or agriculture cover types), the
percentage of habitats affected is 9.4%, 9.5% and 5.4% for the St. Louis District, or 8.2% of the
entire UMRS. This increases between percentages of whole floodplain and natural floodplain
affected is primarily due to the HREP projects being limited to restoring portions of the
floodplain that were already being managed by the Fish and Wildlife Service or State natural
resource agencies, i.e., were not under extensive agricultural use. It also indicates that the
projects have primarily focused on rehabilitating existing habitat rather than converting
agricultural or developed areas back into more natural habitats. It is clear that the EMP-HREP
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program has affected a small area within the larger ecosystem. The HREP projects represent
areas that benefits can be readily quantified. It is likely that some areas outside of but adjacent to
project sites will also improve as a result of their proximity. Aquatic habitats are probably more
likely to receive such "side benefits" than terrestrial ones. Project boundaries within aquatic areas
are more often delimited artificially or arbitrarily, and not tied to any discrete environmental
gradient, unlike terrestrial project sites, which can be represented by islands or blocks of
bottomland forest surrounded by cropland, for example. Although there is no methodology
available to quantify these additional areas, it is unlikely that the cumulative total would
approach the magnitude of the area already quantified.

Bottomland forest. Of the St. Louis District’s EMP-HREP project areas that have been completed
or are under construction to date (Swan Lake, Stump Lake, Dresser Island, Calhoun Point,
Cuivre Island, Batchtown, Stag Island, Clarksville Refuge, Pharrs Island) 8,303 acres of 18,100
acres or about 46% consist of wet floodplain, Salix (maple), or Populus (cottonwood) forest
communities (Table 7). These 8,303 acres comprise about 12 percent of the forested UMRS
floodplain of pools 24, 25, 26, and Alton Pool, which is a small proportion (reference Table 2 for
floodplain land cover acres per pool). Six percent or 482 acres of the 8,303 forested acres were
or will be mechanically cleared to construct project features. Another 252 acres of bottomland
forest will be cleared by other methods. These 734 acres represent about 1 percent of the pools
24,25, 26, and Alton Pool forested floodplain in the St. Louis District. In contrast, 618 acres of
tree plantings are proposed at St. Louis sites. About half of these plantings consisted of
converting floodplain cropland to bottomland forest, and the other half involved planting trees
within forest killed by the flood of 1993. Overall, area of forest cleared exceeds area of tree
planting by 116 acres, or about two percent of the pre-project forested area within project
boundaries. The 116-acre difference represents about .2% of the total bottomland forest within
pools 24, 25, 26, and Alton Pool forested floodplain. Tree species composition of bottomland
forest cleared at project sites varies within and among project sites, and consequently the value to
wildlife of cleared forest varies. It has been useful in the St. Louis District to differentiate
between bottomland forest supporting hard mast tree species, such as oaks and pecan, from
bottomland forest that does not. The latter areas typically support silver maple, willow, and
cottonwood, and they are lower in elevation with reference to the river than areas with mast
trees. A rough estimate of the proportion of forest supporting hard mast species that is or will be
cleared versus total forest cleared at St. Louis EMP-HREP project areas is 40 percent.
Fragmentation of bottomland forest has or will occur at six St. Louis projects, chiefly as a result
of clearing for construction of a riverside dike/levee. Forest fragmentation has been viewed as a
chief factor associated with the decline of interior forest nesting birds, including Neotropical
migrants. However, the fragmentation at St. Louis sites is minor because the long relatively
narrow band of trees removed is not located within the middle of a block of forest, but typically
parallel to the river, and set back about 100-200 feet from the riverbank. The width of clearing
usually varies from 75 to"180 feet, depending upon whether borrow areas are sited adjacent to
the levee or not. At Stump Lake, clearing width in some segments has reached up to 215 feet.
When possible, tree clearing has avoided very large trees that provide potential habitat for eagle
perching, heron rookeries, feeding, etc. Project plans to convert cropland to bottomland forest by
tree planting at Cuivre, Calhoun, and Batchtown will over time increase the extent and continuity
of floodplain forest. Plantings at these sites will also be made up of mostly hardmast species,
planted on existing ridges or slightly elevated berms in order to increase forest diversity and food
for many species of wildlife. The cumulative impact of St. Louis” habitat projects on bottomland
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forest is minor. Quantitative data describing bottomland forest impacts for the Rock Island or St.
Paul District have not been included due to time constraints.

Effects of project levees. The Clarksville, Dresser, Stump, Swan, Calhoun, Batchtown, Pharrs
and Stag Island projects in the St. Louis District all involve the construction of a low riverside
dike/levee around the perimeter of the project area. This feature is typically built to the 3- or 4-
year frequency flood elevation. The levee provides benefits to aquatic habitats in a variety of
ways. It reduces the rate of sedimentation in the protected area, thus prolonging the life of
existing backwater areas. By excluding minor flooding, interior water levels can be better
managed, thereby increasing the predictability of providing food resources for wetland wildlife,
such as migratory waterfowl and shorebirds. Also, low levees can protect young-of-the-year fish
overwintering in backwater areas from the cold temperatures of winter floods, which can
threaten survival. In the St. Louis District, about 7,350 acres of backwater lakes, backwater
sloughs, side channels, and marshes are located behind such levees at the Clarksville, Dresser,
Stump, Swan, Calhoun, and Batchtown sites, whose main emphasis is water level management.
About 8000 acres of bottomland forest and cropland are also located behind these low levees.
Most of these areas lie below the elevation of the levee crown, but some are above it. Other than
retarding the rate of sedimentation, the chief effect on the levee- protected terrestrial habitats is
the creation of a slightly drier hydrologic regime, due to the prevention of minor flooding.
Consequently, fewer small floods in EMP-HREP project areas may promote the natural
regeneration of native oaks. In a survey of natural floodplain vegetation of pools 24-26, Klein et
al. (1975) observed that pin oak was more often an important component of forested areas
protected by agricultural levees than in unprotected forested areas. These agricultural levees
generally provide 10 to 25-year protection. An adverse impact of these low levees is that they
isolate the floodplain from the river to some degree. These levees prevent the exchange of
riverine fish and other aquatic’ organisms with backwater areas when river stages are below the
levee’s crown elevation. Likewise, they prevent the import of nutrients from the river into
backwater and terrestrial areas, and the export of organic debris from these areas into the river.
However, these processes still occur when bigger floods overtop the levee. To minimize the
adverse effect to fish movement, which is most critical during the spring and fall, open topped
fish passage/water control structures have been constructed at Stump Lake and Swan Lake and
will be constructed at Calhoun Point, and Batchtown to connect fisheries and some waterfowl
management units with the river. These four areas envelop 6,770 acres of aquatic habitat.
Whether all kinds of fish will use these structures is unknown at the present time, and will be
revealed only after field-monitoring studies have been completed. The District has assessed the
cumulative impact of low levees at the Swan, Stump, and Calhoun and Batchtown projects,
located at the low end of the Alton pool on the Illinois River, on upstream and downstream water
surface profiles. A HEC-2 analysis was performed on the Illinois and Mississippi Rivers for
conditions with and without the low levees for floods ranging from a 2-year to a 500-year
recurrence interval. No significant increases in water surface elevations were projected.

Summary. All EMP-HREP project areas are monitored before and after construction to determine
if project goals and objectives are met. Goals and objectives are often stated in terms of
anticipated improvements to habitat conditions and water quality, and reductions in rates of
sedimentation. Monitoring evidence to date suggests that EMP-HREP projects are achieving
their site-specific environmental objectives. The EMP-HREP projects can be characterized as

N-16



demonstrations, and are very limited in scope. The program is working only a fraction of the
total habitat area of the UMRS. If all planned program activities turn out to be a failure (and
there is no evidence to indicate that this will be the case), it would not represent an irreversible,
catastrophic impact on the river’s ecosystem. The program can be viewed as an ongoing learning
experience of large-scale habitat alteration attempts on the river system. As the authority of the
program has been extended with no end date in the future, it is planned that the program will
learn as it goes, incorporating new thoughts and innovative designs to restore habitats on the
river.
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) Table 1. Percent composition of land cover types in selected Upper Mississippi and Illinois River
/} reaches in pre-settlement (ca. early 1800s) and contemporary (1989) periods.

Pool Pre-Settlement Contemporary
Open | Marsh | Prairie | Timber | Swamp Open | Marsh | Prairie { Timber | Swamp | Developed | Agriculture
Water Water
4 49.8 15 7.9 40.2 0.2 53 6 5 23 0 5 8
21 14.8 8 55.5 0.6 52.8 8.1 9.8 17.7 0 11.1 0.5
13 19.7 45 351 39.1 1.6 19.6 18.3 53 18.6 0 6.6 31.6
17 14.6 0.7 57 25.8 1.9 254 1.8 6.6 284 0 54 324
22 133 0 35 51.7 0 99 0.1 3.6 12.2 0 1.8 724
24 132 0.1 464 403 0 103 0.7 33 13.4 0 0.9 714
25261 183 0.4 46.3 35 0 17.9 13 56 18.6 0 3.1 534
OR 6.9 0 0 86.7 6.4 3.6 0 24 209 0 04 68
LaGr| 153 24 20.3 57.5 4.1 17.5 1.9 9.8 229 0 25 454

i
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Figure 1. Proportion of Public Lands and Leveed Areas in the UMRS.
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Table5. Breakdown of Projects by Phase and by District.

District
St. Paul
St. Paul
St. Paul

Rock Island
Rock Island
Rock Island

St. Louis
St. Louis
St. Louis

Stage
Comp/Const
Des/Plan
Future

Comp/Const
Des/Plan
Future

Comp/Const
Des/Plan
Future

Number Average Size (Acres)  Total Size (Acres)

21 668 13361
9 1122 8976
2 2500 5000

SP Tot. =32 1430 SP Ave SP Tot. =27337
14 2392 33495
5 4102 20511
3 2729 8186

RI Tot. =22 3074 RI Ave RI Tot. =62191
9 2003 18027
6 450 2250
8 643 3856

SL Tot. =23 1032 SL Ave SL Tot. =24133

Overall Tot. =77

1579 Overall Ave Overall Tot.= 113661
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Table 8. Total Floodplain and Percentage Floodplain Within HREP Sites (per Pool).

HREP Acres/Pool| Total Floodplain | % Floodplain
IDistrict [Pool {all phases) Acres within HREP
t Paul [OMR1 — 3736 #VALUE!
lz UMR2 1170 93152 5.1%
ds‘ﬁ:&;m TUMR3 3000 23660 127%
UMR4 760 62157 12%
[UMR5 3043 28165 10.8%
[UMRSa 1211 17733 6.8%
[UMR6 1785 21817 8.2%
[UMRT 1731 23519 7.4%
UMRS 1865 38074 19%
UMRO 9185 51027 18.0%
UMRI0 3300 38958 8.5%
ok Island UMRIT 12546 29273 2.9%
Eﬂ UMR12 8156 20431 39.9%
d:ﬁ{;i;’"" UMRI3 10368 59217 17.5%
UMR14 1144 25936 4.4%
[UMR15 = 9223 0.0%
[UMR16 393 26821 1.5%
UMR17 1198 72362 17%
TUMR18 6425 134457 48%
[UMR19 = 115929 0.0%
[UMR20 - 75283 0.0%
[UMR21 8211 66617 12.3%
UMR22 745 84305 0.9%
WWLockport = 15420 0.0%
ITWWBrandon - 1859 0.0%
TWWDresden - 6086 0.0%
TWWMarseilles - 25525 0.0%
[FWWStarved Rock - 13935 0.0%
IWWPeoria 3120 131817 2.4%
WWLaGrange 10174 921907 W%
St. Louis UMR24 1498 95111 1.6%
UMR25 7834 87530 8.9%
ﬁ;ﬁ;zfﬁ““ OME26 6020 119762 5.0%
UMR26-Mile 118 300 278588 0.0%
Mile 11810 0 600 395123 0.2%
TWWalton 7880 197034 1.0%
lalt Pools 113661 2643378 4.3%
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